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Distar t submarine, as seen 
through the range-finder 





When the Halves of the Conning-Tower Meet, 


Read the Range —and FIRE! 


Do you know how our gunners find the range or distance of an enemy target—a submarine far off in 
gray wastes of sea, or an enemy post on a distant hillside? They train a ‘‘range-finder’’ on it, turn a 
screw till the halves of the image meet, and read the distance in yards or meters directly from ascale. 


It is a matter of seconds only. Through deflection of light rays 
by a movable prism, the instrument measures angles and 
computes the distance, mechanically, accurately, instantly. 
But distances are so great, and angles so infinitesimally 
small, that the slightest flaw in the glass, the slightest error 
in computation or formula, the tiniest deviation in edge or 
side of the many-angled prisms, will destroy the instru- 
ment’s usefulness—turn a hit into a miss, perhaps victory 
to defeat. 


That we were able in a great emergency to supply our 


Government not with the usual few score, as in former 
years, but literally with thousands of range-finders, and 
at no sacrifice of Bausch & Lomb scientific standards— 
That even when working to a thousandth part of a milli- 
meter we have been able to devise machines for large-scale 
production of range-finders, binoculars, gun-sights, aiming- 
circles, searchlight mirrors, periscopes—all the optical 
instruments of modern warfare — 

This is both a source of pride to us, and a suggestion of 
our equipment for the improvement of optics generally. 


Write for literature on any optical product in which you are interested. 


BAUSCH & LOMB OPTICAL COMPANY ... 


ROCHESTER,N. Y. 


Makers of Eyeglass and Spectacle Lenses, Photographic Lenses, Microscopes, Balopticons, 
Binocular I 


s, and Engineering and other Optical 


hat eyes may see 


natruments 
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There could be no more eloquent testimonial to 
the stamina of Paige trucks than their demon- 
strated ability to perform an unusually large quota 
of severe haulage tasks, day after day and week 
after week with scarcely a lay-up for either adjust- 
ment or repairs. 

Performance of such dependable character is natu- 
rally a source of great satisfaction to us. For we 
measure our success as truck builders not so much 
by the larger number of Paige trucks in use as by 
the service which each individual truck renders to 
its owner and, through its owner, to the business 
world at large. 


“A Toe and Its Traditions 


an re 


apes sh STO IEE 


We prize very highly the respect in which the 
name Paige has been held during all of the ten 
years we have been building motor vehicles. And 
we shall continue to follow the policy of building 
into our products such honest excellence that they 
will always merit the public confidence reposed 
in them. 

The pride which we take in our products gives you 
definite assurance that when you buy a Paige truck 
its performance will be of the same high character 
as that of the many other Paige trucks which have 
made good in actual service. The Paige nameplate 
is a guarantee on which you can always safely rely. 


PAIGE-DETROIT MOTOR CAR COMPANY, DETROIT, Michigan 


Manufacturers of Paige Motor Cars and Trucks 
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‘Take the Air into inti 


Ty" 1E earth has an inexhaustible supply _ ing, factory or school, furnishing it with dry or 
of air. Every movement of this air is moist air according to the exact conditions de- 
power. The correctly controlled movement _ sired. Our ventilating systems speed up human 


of air in your plant can accomplish some 
useful work. 

For instance, we make Sturtevant mechanical 
draft apparatus; machines that convey grain, 
wool, and other light articles; other equipment 
that conveys coal, sand, and heavy material. 
We install systems which heat or cool a build- 


production and our mechanical draft appa- 
ratus takes the place of extra boilers and high 
smoke-stacks. With our machinery, lumber is 
seasoned as well in weeks as it formerly took 
years to do. During sixty years of endeavor 
we have learned how to make air do more 
kinds of work than most manufacturers realize. 





How Air Affects the 
Box Office Receipts 


HE law requires that a 

ventilating system be in- 
stalled in all theatres that 
hold over a definite number 
of people. 

But think of the state of 
affairs which would exist 
without adequate ventilation. - 
People sit close together and ~ 


Mechanical Draft Takes the Place of 
Tail Chimneys and Extra Boilers 


7. oicture shor 
s ( fa sturte uit Me. 


" Dyratt made this < oa: 


l here re two ypes ot 


iratt Forced 





ws the 





DY whi i tan torces 
r up through the 


grate, and In 


ed Draft, by which air is drawn up HESE are only two uses of air. There is exhale enough carbon dioxide to put one 
mi belos lurbo-U ndergrate Blowers . . Z another to sleep. 
! Draft type and are hardly an industry that could not speed up Perhaps that last play, which nearly 
hy sed in small plants. prod uction or cut down operating costs by the everyone speaks so well of, did not seem 
» | ¢ Mechanical Draft so wonderful to you 


~ 







right use of air. 

You may have long considered putting air to 
work in your own plant. If you will write, tell- 
ing us the nature of your business, we will let 


because the theatre’s 
ventilating system 
was not being oper- 
ated the night you 
a spectator. 


more economic al, 













more efhcient, 
~~ Hexible, and 
onstant than the 
vatural draft of tall 
a enables 


more 


more 





were 


himney S 


e 3 "| you 00 we cheaper you know if there isa chance to profitably install 
RN rades of “coal; © our apparatus and will send you a bulletin pre- 
speeding up when pared by our engineers, which describes our 
seen le wereuec che _@Pparatus and its use in your particular business 


capacity of boilers. If you specially request, one of our representa- 
tives will visit your plant and go over your prob- 
lem with you. Remember, sixty years’ experience 
is built into every Sturtevant product and is be- 


hind every Sturtevant recommendation. Address 


24 B. F. STURTEVANT COMPANY 





A 7} aT ——— EUGENE N. FOSS, President 
EA API Hyde Park, Boston, Mass. 
or one of the following 24 Branch Offices in the United States and Canada 
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Lowering huge steel girder into place 


Weighing a Monster Locomotive 
By Herbert T. Wade 


O determine the weight of such enormous locomo- 

tives as are the order of the day naturally re- 
quires weighing equipment on a correspondingly large 
seale. The weight of a locomotive not only is a funda- 
mental item in its mechanical design and performance, 
but it must be considered in view of the capacity of 
the track and particularly the amount that can be 
carried safely by bridges. In the locomotive shops a 
number of separate scales usually placed under the 
different axles can be used together to weigh a locomo- 
tive, but the Pennsylvania, whose scale department is 
under the charge of Mr. A. W. Epright, has at least 
one track scale of high capacity on which even the 
largest locomotives may be weighed like other and 
lighter rolling stock. At the track scale at Harris- 
burg, Pa., the weight of one of the biggest locomotives 
was determined with precision without over-straining 
the scale or unusual difficulty, and this weight, over 
600,000 pourds, was said to be the heaviest load which 
au track scale had ever been called upon to carry. This 
scale was a plate-fulerum track scale of the standard 
type adopted for the Pennsylvania Railroad, and de- 
scribed at the time in the Screnviric AMERICAN of No- 
vember 3, 1917. This is a 
scale not only of great 


View along the concrete pit of the huge locomotive scale 


and to the butt of the weighing beam with a multipli- 
cation of 800, so that the weight of the movable piers 
supports the main load and is adaptable as desired. 

In this scale the various sets of levers of the system, 
seven in number, are connected by thin bending or 
flexure plates of high grade chrome vanadium alloy 
steel which take the places of knife edge fulcrums in 
ordinary platform scales. 

For this particular weighing, locomotive and tender 
together were too long for the scale bridge rail, so 
that the tender was uncoupled and locomotive alone 
was drawn on the track by another locomotive. First 
there was a mere passage across to see whether any 
weakness developed in the scale, for in the plate ful- 
crum scale there is no relieving gear or independent 
dead rail when weighing is not desired. This test 
was satisfactoy as here and in the subsequent opera- 
tions there was no serious overstrain or deflection of 
the members of the scale mechanism. Then the large 
locomotive was carefully placed on the weighing rails, 
and as the pilot wheels extended over they were jacked 
up and chained to the frame, so that the two sets: of 
drivers carried the entire load. This amounted to 
610,000 pounds and it is interesting to note that the 
maximum change of balance in a test extending over 
several hours was 45 pounds which represented the 


The locomotive scale as it appears to the trainmen 


difference in balance from the beginning to the end 
of the test, a period of several hours. The weighings 


were repeated in various forms on four different days 


as it was desired to determine the distributed welg 
of the locomotive on the individual axles. <A previous 
notable weighing of a large locomotive was in 1916 
at West Albany, N. Y., where a New York Central 
class 1300 locomotive, weighing with tender in 


running order 518,240 pounds, was placed on a 
section Fairbanks scale. 


A New Aviation Instrument 
HE “RATE-OFCLIMB METER,” is the descri; 
tion applied to a device being evolved by the 
United States Bureau of Standards. Foreign to its 
designation, the invention is net an instrument to keep 
tab on your gas meter but is a device for recording 
the rate of ascension of an airplane or other altitude- 
climbing objects. a 

The tube or thermometer, technical description of 
which is being withheld until scientific tests have been 
completed, operates under the accepted theory that air 
pressure is gradually minimized the higher you mount 
in exploring the clouds. Measured by the time hav- 
ing elapsed for the air to leak from the tube-like meter, 
the pressure indicator tells the rate of speed attained 

by the airplane 








strength and capacity, as 
well as high accuracy dem- 
onstrated in numerous tests 
and constant use, but also 
of the greatest simplicity, 
being of the two section 
type where the plate girder 
bridge carrying the tracks 
rests directly upon the scale 
sections of the lever system 
at either end. Here are 
four main levers arranged 
in pairs transverse to the 
track with a multiplication 
of 3% to 1, whence the force 
is transferred to the longi- 
tudinal extension levers, 
with a multiplication of 20, 
uniting at the center and 
connecting with the trans- 
verse extension lever with a 











Reduced to the . simplest 


terms, apply the use of the 
meter in travelling upward. 
in an elevator of a sk 

scraper bnilding Place a 


little liquid in the tube as 
the rate of its disappearance 


from one channel of f! 


strument to the othe will 
indicate the rate of climb 
The measuring scale 
the rate-of-climb meter tis 
independ»nt of altitude when 
the object is stationar 
For instance, remove the 
Woolworth Building to a 


tall mountain and the 
Strument would operate un- 


der the same conditions as 





if the test was applied in 





multiplication of 11 8/7, 


Broken-away view of the huge track scale, showing how it weighs the largest of locomotives 


New York City.—-By 8. R. 
Winters 
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thing may be very good politics, but it is very poor 


patriotism, if it should so happen, as well it may, that 
criticism is doing se- 


gagging of the mouth of 


rious .ojur to the material and the morale of the 


We all know what happened to Commander Stirling 
in the early Daniels’s regime, when 


that 


days of Secretary 


officer stated that we did not single 


possess a 


submarine that was capable of successful diving and 


underwater maneuvering—which was a fact We also 


know what was the sequel to the declaration of the 


President's own aide, Admiral Fiske, that our Navy 
was utterly unprepared for war, and that it would take 


five years to put it in a condition of all-round efficiency 


It took courage on the part of these officers to say those 
things, knowing, as they must have known, the poli 
opportunistic irn of the Secretary's mind. They 
Ollowed the path of duty, and they have paid the 
rice Since the Navy is not a political institution, we 
elieve that the order enjoining upon the officers of 
Nay complete silence to the public on technical 
atters should be cour rinanded 
But why, it may be asked, should the public be taken 
o ‘ onhdence of ie Nav) Department 7 By 
Vina right does it demand that it shall be free to 
rm about naval conditions from the lips of the 
vho design and the mel who fight our ships 
I n from a civilian who is » political appointee 
press | ly thinking more about the interests 
his party than he is about those of the Navy 9 
rhe answer is twofold In the first plece, the Navy 
belongs to the taxpayer. It was his money that built 
s money it is that keeps the Navy going In the 
second place, civilian criticism has frequently been 
ost helpful and constructive. To cite a notable in 
stance, we have but to refer to the proposed new battle 
cruisers. Had they been built as designed, they would 
have be unfit to enter the line. It was outside lay 


f 


which led to the revision of the plans of these 


ships with the result that when they are completed 
they will be the most effective fighting ships afloat in 
any navy of the world 


Prospects of the Hudson Vehicular Tunnel 
CCORDING.to 
York 
tailed report by Clifford M 


a report made public by the New 
which is included a de 
Holland, Chief En 
vineer of the Joint Commission, the minimum time set 


Commission, in 


for the completion of the Hudson River tunnel is three 


ind a half years. The most sensational figure among 
hose given is the estimate of the total cost of the 


The 


original figure, estimated on pre-war prices, was $12, 


tunnel, which is now set down as $28,669,000 


(WHOO0 and the wide difference is one more of the 
confront us of the enor 
This 


increase, of course, is no fault of the Commission or 


many evidences which daily 


mous increase in the cost of labor and materials 





ts engineers, and there is some comfort to be de 
rived from the fact that, at the end of the eleventh year 
1924, 
will be met by the tolls and that, if the same rate of 
tariff be until 


1944, each State will be 


from the date of opening, that is by the expense 


continued for twenty years longer, or 
reimbursed for the bond issues 
and there will be a surplus of $33,635,000, thus covering 
he expenditures and realizing a handsome protit even 
on the total outlay of over $25,000,000 
The above estimate of the ability of the tunnel to 
pay for itself is based on the fact that by charging 
the same rates as are charged by the ferries, the earn- 
ings would be $1,248,500 at the end of the first year of 
operation and that they would increase to $3,587,000 at 
the end of the fifteenth year, and that meanwhile the 
expenses would be reduced from $788,250 for the first 
at the end of the fifteenth year. The 
(the 
at Canal Street), has been steady and 


year to S307 500 


vrowth of ferry traffic below Forty-second Street 


tunnel is to be 
rapid, having risen from 15,300 vehicles daily in 1913, 
in 1919, an increase of 13 per 
represents a total annual number of ve- 
Forty-second Street of 5,202,000 
1919. 
across the Hudson 
7,684,000 per 


to 17,300 vehicles daily 
This 


hicles crossing below 


cent 
in 1913, and 5,882,000 in The total number of 
River on all 
year. 


vehicles 


transported 


ferries is, at the present time, 


The study by the Commission of the probable growth 
traffic as based upon the growth since 1913, shows 


that for the five ferries nearest to Canal Street, traffic 
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will have increased from 3,774,000 vehicles in 1919 to 
6,596,000 in 1924, and to 16,456,000 in 1934. 

Now a study of the movement of traffic across the 
Hudson River gives reason to expect that in 1924 the 
tunnel will carry 5,610,000 vehicles, and that five years 
later, the traffic will 8,800,000 
Another five years will see the total rise to 12,900,000 


amount to vehicles. 


vehicles, and at the beginning of the fourth 5-year 
This, 
understood, is an estimate of the trend of 
seek the tunnel. The 
earried two lines of traffic in 


13.270.000 vehicles to 15, 


period, it will have risen to 17,800,000 vehicles. 
it must be 
traffic 
tunnel’s capacity, if it 


which would naturally 


each direction varies from 
S0O.000 vehicles. A one-way tunnel would have a ca 
1924, but 
built will 
traffic for a 


pacity about equal to the traffic demand of 


u two-way tunnel such as is to be have 


sufficient capacity to accommodate all 


period of ten years from 1924, the date of opening the 


tunnel, To accommodate all traffic for a period of 
upproximately twenty years would require a_ three 
way tunnel 

The tunnel is being built jointly by the States of 


with Mr. Holland as Chief 


Engineer, and a Board of Consulting Engineers includ 


New York and New Jersey, 


ing Col William J. Wilgus, who built the Detroit 
River tunnels, Mr. J. Vipond Davies, who built the 
Pennsylvania tunnels, and other eminent engineers 


rhe important problem of ventilation has been solved 
hy providing two separate ducts, one to deliver fresh 
air into the tunnel roadway, and the other to exhaust 
the foul air. The ventilation plans have been decided 
upon after a most elaborate investigation, in which all 
possible sources of information have been tapped and a 
large amount of special experimental work has been done 

The tunnel will consist of a pair of twin cast-iron 
with an external diameter of 29 feet, each to 

traffic in 
The plans and 


follow 


tubes 


accommodate two lines of each direction 


upon a 20-foot roadway. method of 


building the tunnel will closely those adopted 
Hudson 


the plans is that 


in building she existing tunnels below the 


River. <A 
there will be a double approach to each 


very valuable feature of 
tunnel, this 
with a view to avoiding congestion at the several exits 


and entrances. We consider that the question of street 


congestion is one which should, as in this case, re 
ceive most careful study whenever a new means of 


this tunnel or 
Hudson 


commutication of magnitude such as 


the great bridges which span the Fast and 


Rivers is opened. It can readily be understood that 
the maximum capacity of such thoroughfares might be 
handicapped by the failure to open up easy avenues 
of approach to their terminal points, and the Commis 
sion are to be congratulated on having given this ele- 


ment of the problem their careful consideration. 


What Tonnage Means 
HE term 


has five 


the’ shipping business 
refers to 
or displacement 


“tonnage” in 
meanings, according as it 


deadweight, cargo, gross, net 


tonnage. Deadweight tonnage is the difference between 
the number of tons (of 2240 pounds) of water a ves- 
sel displaces “light” and the number of tons it dis- 
places when submerged to the “load water line.” 

Cargo tonnage refers to either “weight” or “measure 
The weight ton in the United States and Great 
long ton of 2240 pounds. <A 


ment.” 
sritain is the English 
measurement ton represents 40 cubic feet of space. 

Gross tonnage refers to vessels and not to cargo. It 
is found by dividing the capacity of the vessels’ closed- 
in spaces in cubic feet by 100. A vessel ton is 100 
cubie feet. 

Net tonnage is a vessel's gross tonnage less the space 
occupied by crew, engine room, bunkers, et cetera. In 
other words, it is the space available for passengers 
and cargo. 

The displacement of a vessel is the absolute weight 
Its light 
displacement is its weight without stores, coal or cargo. 


in long tons of the vessel and its contents. 


Its loaded displacement is the weight of the vessel 
with cargo, fuel and stores. 

The Shipping Board, 
above has been written, gives the following relative 
tonnage figures for a modern freight steamer: If a 
vessel has a net 4,000, its gross tonnage 
will be 6,000, its deadweight carrying capacity, 10,000, 


and its loaded displacement, 13,350 tons. 


upon whose definitions the 


tonnage of 


- Ie 


— 
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Electricity 
Swedish Telephones for Poland.—lIt is reported 
that several Swedish concerns are engaged in restoring 
and building additions to the telephone systems of 
Poland and Lithuania. Since the Ist of October last 
over 15,000 telephones have been installed by these 
Swedish companies in Warsaw alone. 


New Uses for the X-Ray are described in a recent 
issue of the Journal of Electricity. The X-ray has 
been found very useful in the examination of timber 
up to 18 inches thick. Internal knots, resin pockets, 
cracks and grub holes can be easily detected—an in- 
valuable aid in airplane construction. Another im- 
portant use of the X-ray is in ascertaining the purity 
of insulating materials for electrical use. Small metal- 
lic specks in fiber or mica, for instance, can be detected 
instantly. 


America’s Telephone Industry.—<According to the 
report about to be issued by the Bureau of the Census 
showing the results of the census of telephones cover- 
ing the year 1917, there are 53,234 separate telephone 
systems and lines, These lines and systems operated 
28,827,188 miles of wire in the United States—enough 
to girdle the earth at the Equator 1,153 times—and 
connected 11,716,520 telephones and 21,175 public ex- 





changes. The messages or “talks” sent over these 
wires aggregated the stupendous total of nearly 22 
billion, or, to be exact, 21,845,722,335. Figured on the 
estimated population of the country in 1917 this gives 
211 messages per annum to every man, woman, and 
child. The industry in 1917 gave employmert to 
262,629 persons, of whom 171,119, or over 65 per cent 


were women, 


Distant Electrical Controls for Military Search- 
lights.—It has been found by experience that an observer 
operating a military searchlight fads If difficult to 
truin the searchlight on the target when he is sta- 
tioned close to the searchlight itself. The reason for 
this is that the observer at the lamp is handicapped 
by the dazzling effect of the bright beams on the 
eye. On account of this feature of searchlight opera- 
tion, remote-control schemes have been devised where- 
by the observer is stationed at a distance of some 500 
feet from the searchlight itself and there trains the 
lamp upon the target by means of electrical control. 
Theodore Hall, writing in a recent issue of General 
Blectric Review, describes a number of schemes, known 
as potentiometer schemes, in which the field of the 
operating motor is placed across a certain portion of 
the rheostat and by means of a dial switch the arma- 
ture may be connected between the center point of 
the rheostat and points either to the right or to the 
left, depending upon the direction of rotation. Dia- 
grams of connections are given for various control 
schemes in which it is shown how the number of con- 


trol wires may be reduced by suitable connections. 


Telephoning by Means of Invisible Light.—Inter- 
esting work has been done by Messrs. J. Herbert-Ste- 
vens and A. Larigaldie of France in the direction of 
Wireless telephony employing infra-red beams of light. 
The source of light used for infra-red signalling is an 
are searchlight or an electric lamp, the light being 
passed through an absorbing screen of black manga- 
nese-dioxide glass or of colored gelatine or cellophane. 
The receiver consists of a parabolic mirror, with a 
special thermopile at its focus. The use of this thermo- 
pile in conjunction with a valve amplifier has enabled 
communication to be established at distances of over 
15 miles. The thermopile is so constructed that its 
inertia is almost zero. A metal plate 0.01 mm. thick 
is sealed by autogenous fusion on the point of a crystal 
of great thermo-electric power, The best results have 
been obtained with platinum and a crystal of tellurium. 
A glass cell is used to contain the two and is pro- 
vided with a fluorite window. The thermo-electric 
couple is connected to a vacuum-tube amplifier, the cur- 
rent being broken by a tikker at a musical frequency, 
and a potentiometer is included in the circuit to elimi- 
hate any currents due to local conditions causing tem- 
perature variation of the junctions. A complete de- 
scription of this system of telephony, together with 
photographs and diagrams, appears in the next issue 
of this journal. 
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A New Abstracting Journal for Geology.—The 
general secretary of the Société Géologique de Belgique, 
with headquarters in Liége, announces that the so- 
ciety proposes to publish a monthly abstracting jour- 
nal devoted to all branches of geology and cognate 
branches of science. It is to bear the French title 
Revue des sciences minérales, and the English title 
Review of Geology and Connected Sciences. 

Motion Pictures of the Roosevelt Elk.—A field 
study of the Roosevelt elk has been undertaken by Dr. 
Barton W. Evermann in the Olympic Mountains, west 
of Puget Sound. He is accompanied by an expert mo- 
tion-picture photographer, who is expected to secure 
films showing this animal in its wild state and its 
native habitat. The pictures are to be used by the 
California Academy of Sciences in its educational 
work, to supplement a habitat group of these elk which 
the academy is installing in its museum in Golden 
Gate Park. 

The British Association.—The meeting of the 
British Association for the Advancement of Science 
held at Bournemouth in September, 1919, was the first 
meeting of the association since that held at New- 
castle in 1916 and was attended by upwards of 1,200 
members. The inaugural address of the president, 
Sir Charles Parsons, was devoted in part to the scien- 
tific developments of the war and their peacetime ap- 
plications. Prof. W. A. Herdman, who has been gen- 
eral secretary since 1903, has been elected to fill the 
office of president for the year 1920-21. The next meet- 
ing will be held at Cardiff. 


“The Face of the Earth.’’—The vast and epoch- 
making work of the late Austrian geologist, Eduard 
Suess, “Das Antlitz der Erde,’ appeared in parts be- 
tween the years 1883 and 1909. An English translation, 
“The Face of the Earth,” by Miss Sollas, of Oxford, 
was published 1904-1909. Recently there has appeared 
the final installment of a French translation, prepared 
by the distinguished geographer Emmanuel de Mar- 
gerie with the aid of 17 collaborators. The French 
version has been appearing in parts since 1897. The 
index alone fills 176 pages. The French translation 
contains much supplementary material, including a 
great fund of new bibliographic references and a large 
number of illustrations not found in the original work. 


Effects of Illuminating Gas on Plants.—A recent 
German publication by C. Wehmer describes studies 
on the effects of passing continuous streams of illumi- 
nating gas through soil bearing potted herbaceous 
plants and also wooded plants from three to seven 
years’ old. Actively growing herbaceous vegetation 
was rapidly killed. Trees were killed during the 
spring period of rapid growth, while in late summer 
and early autumn the injury was mainly limited to 
the dropping of leaves. During the dormant period of 
winter the trees showed great resistance. As to seeds, 
it was found that the embryo in resting seeds and the 
seedling stage were both very sensitive to the effects 
of the gas. The author finds that the injury is caused 
by toxic substances in the gas, and not by mere dis- 
placement of oxygen, as has been suggested by Sorauer. 

The Hogshooter Gas Sand.—An interesting con- 
tribution to the study of petroliferous deposits is made 
by Mr. Walter R. Berger in an article on “The Extent 
and Interpretation of the Hogshooter Gas Sand,” pub- 
lished in the American Journal of Science. The Hog- 
shooter natural gas field, in Oklahoma, is about 12 
miles in length and from a mile to a mile and a half 
in width. Several hundred records of wells drilled 
in this region show the sand horizon to be a contin- 
uous body of sand in a north-south direction, but very 
narrow and lenticular in the east-west direction. All 
available data lead to the conclusion that the Hog- 
shooter gas sand is the sand deposited by a large river 
along its course. ‘This conclusion, says Mr. Berger, is 
strengthened by the fact that there was, at the time 
the sand was deposited, a topographical depression 
(interpreted as being an old river valley) in the area 
where the sand body is found. Narrow and compara- 
tively thin eastward and westward extensions of the 
Hogshooter sand are believed to be deposits made by 
tributary streams. 


Industrial Efficiency 

A Steamer as a Traveling Exhibition.—A jlau is 
reported in the Japanese Weekly Chronicle for charter 
ing a steamer of 10,000 tons, remodeling it into 
suitable show place for Japanese products. and send 
ing it around the world. At each foreign port at 
which the ship stops, representative citizens will be in 
vited on board and made more familiar with Japanese 
merchandise. 


The French Identity Card.—A decree of November 
29th last, published in the Juurnal Officiel of Decem 
ber 2nd, specifies the style >of professional identity 
card which must be carried by all commercial travel 
ers and representatives of business firms working in 
France and the nature of the information which must 
appear thereon, These cards wiil be valid for one 
year from date of delivery to the hoider. A charge of 
10 frances is made for each card delivered. 


Memoranda in Glass.—<A reader tells us that with 
the use of gum tragecanth, allowing a week for drying, 
two sheets of glass can be joined with a sheet of 
paper between them, without the slightest staining of 
the paper. It is suggested that this provides a new 
and useful means of making paperweights and othe: 
glass articles with calendars, ete., embedded in them 
The gum, while still wet, appears to have stained the 
paper; but every trace of this disappears as the dry 
ing out proceeds. 


Profit Sharing in Germany. —In the second week of 
December last, the representatives of the Siemens con 
cern at Berlin held a meeting to consider the question 
of admitting salaried employees and wageworkers of 
the great factories to share in the profits At this 
meeting the representatives of the workers stated 


umong Other things, that the directors of the Krupp 


Company were already negotiating with the employees 
about the form of profit sharing. The corporation will 
issue shares for small amounts, 100 or 200 marks, so 
that its employees may in this way participate in the 
dividends. It has also been proposed to organize a 
codperative association among the workers which would 
receive their savings and invest the money in shares of 
the corporation, The Krupp firm favors these plans 
The Siemens concern will make some similar prov! 
sions for its workers, Other large firms In Germany 
are negotiating with their employees and the results 


achieved thus far are said to be favorable. 


Buying Gas According to Its Heat.—-It is reperted 
from England that a change in the method of charging 
for gas is now proposed. The suggestion is that in 
stead of buying gas by the cubic foot. the censume 
should buy it on the basis of the heat it is capable 
of developing, as for nearly all uses to which gas is 
now applied its heating value is the desiratum. Un 
der the new scheme of charging the consumer will 
be presented with a bill for so many heat units instead 
of so many cubic feet. The meter will continue to 
register cubic feet, but the consumer's bill will. be 
rendered in terms of “gas units.” Phe gas company 
will be called upon to show what is the cal rif value 
of the gas it supplies, and by multiplying the eubiv 
feet registered on the meter by the calorific value, the 


number of units to be charged for will be arrived at 


When Is a Ladder Safe?—There seems to be such a 
general lack of knowledge of the angle at which ladders 
should be placed to secure the maximum of safety for 
the men working on them, that Safety News has pre 
pared an interesting diagram showing the positiou of 
ladders of various lengths to ensure safe use The 
angle of 75 degrees has been found, through a serie 
of experiments, to give the greatest devree of safet 
und to secure this angle, all that necessary is to 
place the foot of the ladder a distance approximating 
one quarter of the length of the ladder away from the 
vertical. This angle will prevent undue straining of 
the ladder, or slipping of the ladder feet when placed 
too flat and at the same time will give the feet of the 
workmen sufficient room when they are working. near 
the top of the ladder. Another point that should not 
be forgotten in connection with ladders is that porta 
ble ladders should be fitted with safety feet-or points 
in order that a sure grip on the fluor or ground may be 
secured, 
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Our Deepest Wells 


Some of the Scientific and Practical Problems Which They May Help Us To Solve 


By Robert G. Skerrett 
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‘ \ \ e J. H inatter of the potash so essential to the revitalizing otf 
‘ s crus our cultivated acres. But the Geary, the Goff, and the 
) I ean penetra Lake wells are furnishing us a wealth of scientifie data 
wm) ( p it highes of several sorts. Samples of the rock materials, chips 
é ! ni itural of slate, ete., have been studied by the U. S. Geological 
Survey; and evidences of fossil life from the Goff well 
( Ger of 7.348 : were brought to light from a depth of 7,355 feet, while 
m d enterpris ; other formations have tended to establish in a won 
gas bored the Goff we : derful way the harmony of the stratification and wide 
Virg , 0 . es from Clarksburg | distribution of the same orders of life over thousands 
leaving a ponderous ae of square miles of the earth’s erstwhile surface. These 
he shaft, a depth o 579 remains of eons gone tell in their mute way of the 
is in March of 1918 , manner in which the present habitable terrestrial crust 
HM) s spent in actual drilling has successively been above and below the sea. 
I e W . ed in June of 1916, and by The deepest mine in the world is shaft No. 3 of the 
att ed a depth of 6,720 feet Tamarack mine, Michigan, which is down 5,200 feet 
Wo ; ha i at oint awaiting a new cable below the surface. The sinking of a mining shaft is 
ir delayed its receipt, and it was not until limited by human endurance, because the heat of the 
1 of Octol« IMIS, ¢ drilling was resumed rocks at a depth of more than a mile is so high that 
| W cont ed unt the 12th of June of last workmen cannot bear up under it even with the help of 
far down in the hole put a stop artificial ventilation. On the other hand, a well can 
a if e the drill had pene be bored 6 inches in diameter to a far greater depth— 
™~ The se of the choking was penetration depending upon the strength of the cable, 
f wre throughout the lower the design of the drills, and the skill of the men who 
ens ) early 9/10ths of a mile. The “feel” from the ground level just how the far-off tools 
pres ' the arth and the shock of the at the length of the steel line are doing their work. 
ced the collapse of the } The drills weigh anywhere from one to two tons, and 
the wire rope maker has proved that he can fashion 
" , Goff w he ultimate obje« cables capable of bearing the stresses of lifting and 
penetration of 8,000) feet dropping these loads as the tools pound their way 
Lake well possible is nev downward. 
nt tha vi a suitable reinforcement Thanks to the researches of Mr. C. E. Van Orstrand, 
sing. the © reason why drills should not physical geologist of the U. S. Geological Survey, the 
he t . ell to a depth of quite 10,000 feet three deep wells in question have enabled us to find 
il lai person w ash Of what avail out a number of suggestive things about subterranean 
icks, so to speak, into the ter | temperatures pointing the way, perhaps, to the practi- 
ording to the book,’ has a cability of our tapping the earth’s vast reservoir of 
. a thousand miles? heat for industrial and other purposes. We are told 
eme that e to ost of boring the Goff well that the center of our globe is composed of an incan- 
re rhe of S50000°> that of drilling descent nucleus ranging in temperature from 3,000 
R. A. Gears ‘ few miles away from MeDon degrees to 180,000 degrees Fahrenheit. These figures, 
| of 7,248 feet $100,000: while the Lake however, have little value, for the U. S. Geological 
out of approximately $29,000 Survey tells us that mathematicians have not yet 
| expense may be explained by the found the law of the distribution of temperature from 
wlo , lifficulties that had to be combat the surface to the center of the earth. 
4 water pressu! if nearly 3,000 pounds to the It may seem far-fetched, then, to imagine that these 
erushed in the tube easing at the bottom deep yet relatively shallow wells will help us to es- 
Geary well, burving the drilling tools and tablish this law of distribution, and yet the tempera- 
stopping penetration to the Clinton sand ture readings obtained by Mr. Van Orstrand, by means 
red feet away. But just see what th What the deepest well means in comparison with of instruments which he has skilfully devised, may 
ift did reveal of potential economi« the Woolworth Building eventually give the world of science the key to Na 
atin ture’s riddle. In the Geary, Goff and Lake wells, the 
Aft ed { pounded their way beyond a in these great underground deposits, some of the pot- temperature at a depth of 100 feet is about 55 degrees 
‘ 6.800 ‘ they struck layer after layer of ash salts, potassium chloride, and potassium sulphate, Fahrenheit. This gradually rises the further down the 
ckness from 5 to 10 feet, estab may also exist and will be found interbedded among thermometers are lowered, reaching 142 degrees Fal 
sively that these strata extended in un these other saline products.” renheit in the Geary well at a depth of 6,100 feet: 
throughout area of many thousands There is warrant for the belief that these seemingly 159.3 degrees Fahrenheit in the Goff well at 7.310 feet: 
As one eminent geologist has ex infruitful efforts to obtain petroleum and natural gas and 168.6 degrees Fahrenheit in the Lake well at a 
I sible that in addition to “ive served to disclose the remains of fossil ocean depth of 7,500 feet. The observation at 7,500 feet in 
Sti or sodium chloride water imprisoned in mid-Paleozoiec time, which may (Continued on page 230) 
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Gaging Screw Threads with a Beam 
of Light 
By Merrill M. Hunting 


VHERE will be no uncertainty, no 
‘| wearing of gages, when the recently 
perfected machine, known as the com- 
parator, comes Into general use for the 
inspection of screw threads. The end 
thread tells the entire story and a shadow 
of this is projected on a specially pre- 
pared chart used in connection with the 
machine. There will be no argument 
about a “fit’—the naked evidence is pho- 
tographed, and there is nothing more 
truthful than the eye of the lens, This 
invention constitutes one of the most im- 
portant advances in making dependable 
all machines and mechanism using thread- 
ed parts. Its use means a speeding up 
of production and a reduction in cost of 
good threads. 

The old gaging systems in use gener 
ally depended upon the “feel” of the gage. 
The inventor of the new machine, Mr. 


James Hartness, president of a well-known 


firm of machine designers of Springfield, 
Vermont, has realized that this has been 
a blind system and that it must be elim- 
inated in this age of modern methods. 
Any engineer knows too well that many 
machine failures are due to misfitting 
screws A loose screw in an airplane 
may mean death. The gasoline engine of 
the motor car must not have loose screws, 
and its nuts and bolts are provided with 
various locking devices. However, there 
are many applications in which locking 


devices cannot be used, and so the faulty 
screw must go. Through a clever use of 
the projection lantern, we can now dis 


cover in a most practical way the essen- 
tial elements of the screw in the process 
of being produced In other words, the 


screws shadow tells the tale 

The screw inspection machine has a 
lamp housing, a work holder, and the 
necessary lenses all mounted on suitable 
arrangements. The tolerance chart used 
in connection with the machine is held 
in place on a bench-like frame. The ap 
paratus takes up a floor space fifteen by 
seven feet The magnifying lenses are 
specially selected to fit the requirements 
of screw thread inspection. 

Because the machine uses a projection 
lantern, one might think that a dark 
room is necessary It is not. In fact, it 
is not even desirable. A moderately- 
lighted location will answer the purpose 
admirably. There is provided a werk 
holder in which the screw thread is posi- 
tioned longitudinally by the threaded nest. 
The threaded nest is about five threads 
the thread that is opposite the projecting 
lead is not as it should be this thread 
directly in front of the lens, but a trifle 
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What About Our Commercial 
Aviation? 
By George Gaulois 


and it is small wonder to find most 
them engaging in other lines of work 





























it has become more and more feeble since 


-. our aviation effort about to disap 
pear? Perhaps not, but for a certaint 


the armistice brought our participatior 
in the world conflict to an end. Aireraf! 
companies have been left with little to do 


order to keep their plants at least partly 


in operation. All of which, to be sure, ts 
regretable in the extreme, for the air 
force of any nation cannot be built up 
overnight in the event of national peril 

While we here in America have 
mitted our aviation to drop back into it 
prewar inactivity, the European bellige 
ents have gone uhead with commerce! 
projects. The British, French, Italian 
and Germans have established succes 
ful passenger-carrying services anid 
cargo-carrying services, not to speak of 
numerous and long-distance aerial posta 
routes. Even the Swiss are inaugurating 

L_ passenger-carrying services in orde: t 
the tourists may enjoy the new thrill « 

This special projection lamp and chart screen enable accurate and rapid viewing the Aips from on high Bu 

° screw-thread inspection by means of the screw’s shadow what has been done in Kurope cannot 
duplicated in the United States quite 
readily, because the Europeans have a 
ways taken more kindly to aviatio u 
we have, and their governments have e 
been ready to aid aircraft design 
manufacturers in every way. With sv 
encouragement — the europea , 
fraternity have enjoyed a tremendou 
vantage over th Americans, who 
had to struggle alene except fo 
span of the war 

With little or no encouragement 
from the Government, American a 
must depend on the commercial 
flying The grea problem today 
What practical use can be made of a 
planes, what volume of business 
expect to secure with them, what 
of or ce velopment [rom present 
machines will be necessary to 
efficient commercial machine, and. 
does the future hold for this new me 
of transportation? 

Since speed is the great, outs 
present-day advantage of the airpla 
according to a paper read by | W. Doug 
las, chief engineer of a leading A ri 
aircraft company, before the Sov rf 
Automotive Engineers, the pa 
rying feature ranks first in impor “ 

Positioning a bolt in place prior to projection on the chart screen Many of our daily business and persona 
affairs can be successfully conducted o 
distant from or the left. This change of position shifts the shadow by a personal meeting or inspection. Correspondence 
lens. If the on the chart. When the machine is correctly adjusted telephony and telegraphy cannot supply the complet 
will not be the shadow profile on a thread in the holder will be satisfaction of actual personal contact Where ' 
to the right (Continued on page 232) Continued on page 280 














Passenger-carrying Handley-Page machine recently exhibited at the Paris Air Show, and its elaborate passenger saloon 
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The Fruits of Scientific Farming 


Proofs of the Pudding Which the Department of Agriculture Has Been Cooking These Many Years 





By C. H. Claudy 


























i go th the now huge De he produces much more per man. The total output of | expanse or such possibilities for getting out-at-sea 

‘ As ‘ Ousé one modes the average United States farmer is greater than that weather reports. Whatever the cause, the weather 

I te of its two new buildings, of any other country in the world. In Belgium, with service must inevitably raise the yield per acre as it 
! i over Washington, and has its intensive system of farming, only about 5.3 acres saves crops by timely warning. 

‘ pretty wh all over the country. ure cultivated for each person engaged in agriculture, Those who farm by rule of thumb look at the land 

ind derided by farmers who were hide whereas, in the United States, the corresponding fig- and its color and say “looks good for corn or wheat or 

he ' of soil cu atior ure is 27 acres. Taking acreage and yield per acre potatoes or whatever” and proceed to plant. Any 

it m f © son, it has pursued its into consideration, the average American farmer pro- farmer who will send samples of his soil to the Bureau 

al f " é i, learning, teaching duces 2.5 times as much as the average Belgian farmer; of Soils can ascertain exactly, not by guess but by test, 

illetin, by lecture, by example, and 2.3 times as much as the English; 3.2 times as much as what crops his soil in his location is best fitted to pro- 

‘ raising the level of agricul the French; 2.5 times as much as the German; and duce. Obviously, this must, in time, increase yield 

roughout the Unio over six times as much as the Italian. per acre, since the land which will produce a large 

k I 1 a vague and hazy sort of way, There must be a reason. Patriotism may urge the yield of wheat per acre will not do the same for 
e mal campaign, carried on for a suffi reply that an American is a better man than a Bel- cotton, for instance. 

h of ist yield results. But we have gian or a Frenchman or an Englishman, but such an But outside the numerous activities of the Depart- 

he g lL publ hoped rather than been argument, flattering as it may be to vanity, has no ment, of which the above are only small examples, there 

t! Department of Agriculture could place in statistics. If the American farmer is raising have been certain legislative enactments, fostered and 

ethods to the point of making a his yield per acre to such an extent that he produces favored by the Department, which have had and must 

i and the high cost of living. What more per man by many times than his European continue to have an effect on yield per acre. Of these 
hoped now an accomplished fact, although brother-agriculturist, it must either be that he knows the more important may be briefly mentioned: 

" i; perfected accomplishment, and the proof more about gettting results or that he has better op- The Bureau of Markets, excelling in the character 

re you to ‘ portunity. and extent of its activities any other similar existing 

perio f years, the fluctuations of climate, That yield per acre of small foreign farms is organization. 

tl n pest and other causes which greater than yield per acre of larger American farms The Coéperative Agricultura! Extension Act, dissem- 

yield per acre, are equalized and leveled. It is sufficient proof that he has no greater opportunity inating information among the farmers, mainly through 

le tr to compare the yield per acre of as far as land and climate is concerned. The only trained agents. There is now expended arnually, from 

“ last, or last year with the year other answer possibly is that the modern methods Federal, State and local sources, more than $14,000,000 

se Se variables exist in the re- which the United States has discovered, fostered and for work contemplated by this act. 

he age for a period is not varied by put into practice have made the American farmer a The Cotton Futures Act, under the provision of which 

is factors the average for a period better workman with the soil than his foreign com- standards for cotton have been established, the oper- 

is the tru 1 per acre So that if the  petitor ations of the futures exchanges supervised, and the 

ten years be compared with the yield The ramifications of the Department of Agriculture sale of cotton put on a firmer basis. 

years, and there is a differ are so numerous and the activities of this branch of The Grains Standards Act, which brings uniformity 

differ e is favorable on in the grading of grains, enables the 

r e that the weathe — farmer to obtain a fairer price for his 

riod " ore favora product and affords him a financial in- 

et F period, or N anything cooked, the omission of one single grain of salt or the centive to raise better grades of grain. 

3 . rning d du oe er . : Phe Warehouse Act, which authorizes 

addition of one singie grain of sugar, could not be detected by the ‘ - ‘ aia 
riod ‘ etter than dur he ee ae ; the Department of Agriculture to license 
most critical taste; omission or addition must be of some size lo bonded warehouses and which makes pos- 
o1 oi) thatintios tor mans be detected. In a country the size of this one, the education or lack sible the issuance of reliable and easily 
. , are ond of education of one individual cannot be detected in any compilation negotiable warehouse receipts, permits 
x é For the ten years of statistics, vital, commercial, economic. Nor can the result of any the better storing of farm products, in- 
mM erage ) per act campaign of education be detected in a short period of time. It is creases the desirability of receipts as 
. = » 50r the & only when we cook our national pudding for many years, during colatera: Ser scams, and prometes the 
— Ss 1s.5 which we keep on adding small grains of educational salt or sugar, TATE CF GARGS ARN of setae 
‘ For the ten years | ; . : . « = ing processes. 
od Pye’, | that we begin iruly to taste the results. All of which is introductory whe Melek O16 Weed Dek whee 
42 bushels || fo some amazingly interesting facts disclosed about the United States makes available $294,000,000 for codper- 
‘ NS it wa 8 i] Government s activities in fostering the science of agriculture, as de- ation between the Federal and the State 
, rh | duced by Mr. Claudy from the latest report of the Secretary of the Governments in the construction of rural 
ft 1800 | Department of Agriculture—THE ELop1Tor. roads. It has conduced to the establish- 
2 1| ment of more effective highway machinery 
y wa 2.17 g (oe in each state and strongly influenced the 
“ © crop averag development of good road building along 
nh years ¢ ng LS9O he government so diversified that it is difficult if not right lines. It will stimulate larger production and 
, e of nearly mpossible to pick on any one and say “this is a typical better marketing, promote a fuller and more attractive 
! o 1.193 toms per acre example.” But let us take the Office of Farm Man- rural life, add greatly to convenience and economic 
f ‘ per c Cotton, no agement and see what it does practically for the welfare and strengthen the national foundations in 
é eevil, increased farmer. Leaving out of consideration its work in every one of the many essentials which depend for 
1.78 po ls t ecade end investigation, in publication and in experiment, it their development upon the linking up of all sections 
M) 73 he la decade—a gain of 314 mes intimately in touch with the individual farmer. of the country with one another by means of effective 
Phe ave i se per e of all crops in He has a problem. It may be of what to plant, best highways. 

: n 1918, compared with t ten to conserve land slowly getting exhausted with a cer The Federal Reserve Act, which authorized national 
¢ in 1890, is about 16 per cent tain crop. It may be on the profitability of installing banks to lend money on farm mortgages and recognized 
lency t !s enlarged output per acre is a water system or an accounting system. It may be the peculiar needs of the farmer by giving his paper 

ug e United States; it is not due on a matter of hours, wages or transportation. What- a period of maturity for six months, so that he can 
g of | u from one section to another, ever it is, the individual farmer can write to Farm get the money from the bank when he needs it and 

ag | State of New York the in- Management and have instantly available to him the pay it back when in the natural course of events he 
rt tw eriods mentioned above were as experience of other farmers with the identical problem, has it. 

Cort 1 per ce wheat, 44; oats, 21; bar plus the advice of an expert whose business it is to The Federal Farm Loan Act, which creates a bank 
’ i8; potatoes, 30; hay, 10 iverage consider and solve just such problems. If’ but one ing system reaching intimately into the rural districts 
bred) 18 7 cent. For the six Ne Eng farmer took advantages of such a possibility we would and operating on terms suited to the farmers’ needs. 

} \ s are sho ! e tel never see the results statistically, but if enough took It is attracting more capital into agricultural opera- 
“1, 1900 8 I e average for 1866-1875: advantage of this concise, government-made-informa- tions, bring about a reduction of interest to farmers 
vheat, 6 vats, 25; barley, 27: rve, tion, the result must inevitably show. and placing upon the market mortgages which are safe 
‘ potatoes, 27; hay, 24; and all field It took a good many years for the good roads edu- investments for private funds. 
r i ! e ten years, 1909-1918 cational campaign to get its roots down deep enough The Vocational Education Act, which, among other 
for 1881-1890: corn, 38 per cent; to grow into any sort of tree. But it is a big tree things, provides for codperation with the States in 
i: barl 9; rye, 44: buckwheat now and gowing bigger and the Office of Public Roads the training of teachers of agriculture and in giving 

3, 69 ind all field crops 26 per cent can point to its work in making better highways as one agricultural instruction to the pupils in secondary 

rage are frequently compared h the very good reason why yield per acre is better. Good — schools. 
vi me European nations, In Bel roads save time, as well as money. The more time These, as well as the other usual activities of the 
er 1 is about double that in the saved, the more time for farm work. Department of Agriculture are the cooks of the pud- 
it United Kingdom, more than 60 The Weather Bureau saves millions annually by its ding which we prove with our statistics. In other 
eater France, nearly 15 per cent. storm warnings. No other country in the world has a words, better government, better education, better 
American farmer is spread over Weather Bureau like ours, very largely perhaps, be- farmers, better yield per acre, more food and better 

, l ough he produces less per acre, cause no other country has so large an east-and-west profits ! 
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Some of the Reasons Why the Truck Is Doing So Well in This Competition 


i a consideration of the reasons for the growing 
acceptance of the motor bus as an economic neces- 
sity in passenger transportation, it is well first to 
examine the ultimate effect of increases in population 
upon traffic facilities. While the necessity for im- 
mediate action to solve serious congestion problems is 
now being felt only by the larger cities, the require- 
ments of smaller cities and their future development 
deserve just as much consideration to prevent this 
congestion in years to come, 

It is evident that the traction lines are becoming 
more and more inadequate to handle the congestion 
that is increasing every day. Since the amount of 
trailic they will hold is limited by the tracks on which 
they run, it will be impossible for them to keep up 
with the growing needs of transportation unless new 
tracks are laid. This, however, is prohibited by the 
increasing congestion of privately owned vehicles on 
the highways. Increasing population on the one hand 
demands more public transportation facilities. The in- 
creasing number of privately owned passenger and 
commercial vehicles on the other hand demands better 
highway facilities. Can one factor be satisfied except 
at the expense of the other? 

The present serious financial condition of these 
public utility corporations throughout the country is 
bound to mean increased fares, and the burden im- 
posed upon them by increasing population is bound to 
mean more and more congestion. The motor bus will 
not only solve the serious traffic problem, but will pro- 
vide the public with a more flexible satisfactory mode 
of transportation at a lower cost. 

In the majority of large cities it is out of the ques- 
tion to lay more tracks for surface car lines in thickly 
populated business and residential sections—there is 
no room for them. In view of this fact it is only logical 


By R. E. Fulton 


to assume that motor buses will be used to relieve the 
congestion, as they are free to operate on any route 
without tracks. And it is very possible that the time 
will come when traffic will have increased to such an 
extent that the streets will seem unable to hold it. 
In this event the only solution would be the discon- 
tinuance of surface car lines and the substitution of 
motor busses. This for the simple reason that busses 
neither block the highways nor are easily blocked, be- 
ing flexible and able to move about in traffic. Surface 
‘ars, on the other hand, do block traffic and are easily 
tied up themselves by a block. 

As far as less thickly populated sections are con- 
cerned there is every reason to believe that future 
development of transportation facilities will favor the 
motor bus. The laying of tracks for a surface car line 
represents a huge initial expense for right of way, 
bridges, grading and rails. If such a line does not 
prove profitable, it cannot be diverted. The flexibility 
of the motor bus system, however, does not confine it 
to any one fixed route. 

Public utility corporations everywhere are gradually 
losing the faith of investors. Their inability to in- 
crease fares to keep up with increasing costs of oper- 
ation considerably decreases their dividends. In view 
of this, it is becoming increasingly difficult to find in- 
vestors who will lend the money to build and equip new 
traction lines, while far better inducements are offered 
in other securities, 

Efficiency and economy of operation are in favor 
of the motor bus. These economies are principally due 
to the fact that the tremendous overhead expenses of 
the surface car lines are eliminated in the operation 
of motor busses. The bus is its own power plant and 
it consumes power only when in operation. Since it 
is speedier than the surface car, a bus can make more 


trips per day thereby increasing the revenue per unit 
of expenditure. 

Motor bus routes offer many conveniences that can- 
not be offered by traction lines. Another point—they 
unload passengers at the curb which is much safer. In 
case of a blockade, a bus can detour. This fact alone 
works as a benefit in two ways—it makes a more depen- 
dable transportation system and tends to relieve the 
congestion incidental to blockades. Not being confined 
to tracks, busses can receive and discharge passengers 
nearer to their homes. Then, too, we have the obvious 
fact that people would rather ride in a motor bus not 
only because of its conveniences but because of the 
suggestion it conveys of pleasurable outdoors 

The motor bus is also a big factor in solving the in- 
dustrial labor problem, Factory sites within city limits 
where labor is available, are scarce. The use of 
busses to carry employees to outlying sections where 
sites are obtainable is gradually being recognized as 
the logical solution to the problem. 

A short time ago a party of ladies left Easton, Pa., 
in a pneumatic tired motor bus to attend a matinee 
theater performance in New York City, a distance of 73 
miles by train. They left in the morning, arrived ia 
plenty of time for the matinee and returned to their 
homes in the bus that same evening. Such i!lustra- 
tions of the potentialities of the motor bus make it 
easy to conceive the time when commuters will travel 
to business in busses more quickly and comfortably 
than by means of suburban trains. Metal laid roads 
designed for one-way motor traffic with no speed limit 
are inevitable. 

All through the development of passenger transporta- 
tion in every section, from the large city to the rural 
community, the motor Lus will be felt more and more 
as the years go by. 
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The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 





























Bombardments from the Skies 
To the Editor of the Screntiric AMERICAN: 

In the article under the above title in your issue 
of December 13, it is stated that “A body of matter 
entering the earth's atmosphere from outer space is 
intensely heated at its surface by the friction of the 
air, and hence becomes luminous.” 

Is it not possible that the meteor, consisting of iron 
or a large percentage of iron, of exceptional purity 
and of high electrical conductivity, is heated to in- 
candescence by the heavy electrical currents induced 
in the hody of the meteor caused by its entering the 
earth’s magnetic field at terrific velocity? 

Could the atmosphere be dense enough at the alti- 
tude where meteors are first seen to cause the amount 
of friction necessary to make luminous the amount of 
matter contained in some meteors that have reached 
the earth’s surface? 

It is possible that both the air friction and the 
eddy currents combine to produce the phenomena. 
Again: If the crater at Canyon Diablo, Ariz., had been 
made by the impact of a meteorite, would not it have 
been vaporized when striking the earth, leaving no 
traces except where some of the edges of the body 
were broken off when first entering the earth’s crust. 

The writer has made some interesting experiments 
upon high-velocity bodies; among these was the firing 
of lead bullets from a high-power rifle through %<-inch 
boiler steel, the rifle used was of .22 caliber of a 
well-known make, using a cartridge which gave a 
muzzle velocity of 2,800 feet per second. 

The copper jacket on the projectile. was usually left 
in the hole made by the bullet, a piece of timber 
placed 6 inches back of the steel plate usually showed 
no signs of the impact of the bullet or any part of it, 
which seemed to indicate that the bullet was vapor- 
ized in passing through the plate. Have we not here 
an exact analogy of the meteor crater? 

R. H. PIcKENs. 

Clemmons, N. C. 


The Rotary Bevel Shear 
To the Editor of the ScrENTIFIC AMERICAN: 

In your November 8th issue on page 464, under the 
subject of “Inventions New and Interesting, a depart- 
ment devoted to pioneer work in the Arts,” you illustrate 
and describe an electric rotary bevel shear. We re- 
spectfully wish to call your attention to the fact that 
the particular machine which is shown in your pub- 
lication was not originally developed at Wilmington, 
Del. and we would appreciate greatly if you would 
revise your statements. 

For your information, the rotary bevel shear for 
the bevel shearing of plates and angles was originally 
designed and developed at Marshalltown, Lowa, back 
in the year 1892. Two types of rotary bevel shears 
were built. One was designed with parallel driving- 
shafts on which were mounted the cutting blades. 
There also was a machine accomplishing the same 
work, but the lower cutter shaft was on a horizontal 
plane. 

Later we purchased this property, which included 
buildings, patents, good will, etc. At the expiration 
of the bevel shear patents, which originally were in 
the name of David Lennox, the Wilmington, Del., con- 
cern put on the market a duplicate of our Lennox 
machine. 

In 1915 we improved the design of the machine by 
doing away with the nut holding attachment on the 
upper blade, to bring the machine within the reach 
of close bevel shearing work on angles, for which 
there was considerable call. The new design of hold- 
ing the blades was by recess screws, and the general 
principle was patented, which patent this company now 
controls, and of which we claim the Wilmington model 
is an infringement. JoserH T. Ryerson & Son. 

Chicago. 


High Temperatures 
To the Editor of the Screntiric AMERICAN: , 

It has usually been assumed that the highest at- 
tainable temperature is obtained from the electric are 

We are all familiar w.th the burning glass and the 
great concentration of heat possible with it. Large 
burning glasses would be impracticable to make and 
would have excessive heat absorption. 

However, by using a large parabolic reflecting mir- 
ror directed at the sun, the concentration of heat at 
the focus, would seem to be limited only by the size 
of the mirror, the accuracy of its surface, and the insu- 
lation of the impingent body. Temperatures equal to or 


far higher than those of an are are easily obtained. 

In an experiment in which the writer was interested 
at the Marine Searchlight Battalion, Philadelphia 
Navy Yard, a 60-inch parabolic glass mirror was di- 
rected at the sun: a one-half-inch steel bar held in 
the focus was melted in a few seconds: similar results 
occurred with a 44-inch asbestos board. 

Assuming incident radiant energy of 5 B.t.u. per 
square foot per minute, and a mirror reflection of. 8&5 
per cent, there was about 1.8 horse-power concentrated 
on approximately .01 area of 
the focus in the above case. This would be at least 
four times the concentration of power as compared 
with the crater area of an are of similar power 

The heat is potential, that is, unless there is an ob- 
ject at the focus for the rays to implige on, the rays 
will merely cross and pass on. 

It would appear that experimental 
and commercial utilization of such a convenient source 
of high temperatures. W. J. PLATTEN. 

Green Bay, Wis. 


square inches section 


there could be 


Quinoa 
To the Editor of the Scientiric AMERICAN: 
When quinoa has been developed into the 
breakfast food which Burbank and A. I, Roo 
[ hope that someone takes the trouile to 


vonderful 
predict, 


teach the 


Peruvian Indians how to cook it I had to eat it 
daily for weeks when in the Andes and it was not well 
flayored nor even palatable. H, GULICK, 


Gwalior, India. 


The Steam Car 
To the Editor of the Screntirric AMERICAN: 

The improvements suggested for steam cars by your 
correspondent’s letter in a recent issue are ideal if 
practical. Given a device as simple and dependable as 
the ordinary gage glass for positively indicating the 
true water level in the boiler, and place the pumps 
where they would be readily accessibie and further 
improvements could be dispensed 
the “steamer” 


with, still leaving 
the logical car of the future and the 
most desirable at present. 

The fundamental principles involved {in the combus- 
tion of oils renders it unlikely that burners can be 
improved, to any extent, over present forms. J have 
had, perhaps, more trouble with “the fire’ than Mr. 
Stanley ever intended to impose upon the sum total 
of his customers only to find, in the end, that 99 per 
cent of fault was my own, and I claim to be an oil 


fireman at that, Wm. MostTecier. 
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adobe below and standard fram« 
Right: The same house 


Building modern houses of adobe, most ancient of materials 


construction above, the first of the kind ever built. Center: Walls of a rather extensive house up and ready for the plaster. 
after the application of the plaster, three coats of which are needed for best results. 


Mansions of Mud 


How California is Meeting the Housing Problem by Building in Adobe 


By John L. Von Blon 











— 


patented device with a daily 
apacity of 7,000. The straw 
in the mud serves a purpose 
similar, though in greater 
degree, to that of steel rein- 
forcement in concrete. It is 
absolutely essential and al- 
ways has been. Four thou- 
sand years or longer ago 
when the Pharaohs bade the 
ondaged Israelites make as 
many bricks without straw 
as when this binder was 
supplied them, they were 
sore distressed; for they 
had to go out and pick it 
with their own hands. Give 
it peon an order like that 
nd he'd shrug his shoulders, 
mutter torrid, 








something 











Left: Mixing the adobe preparatory to molding: the helper is scooping up enough for three bricks. Right: A frame holding 


three bricks is placed on the ground, the adobe dumped in, and smoothed down with the hands. 


A pretentious house of adobe, with a dozen rooms, a “patio,” and a garage, recently 


finished in Los Angeles 


ployed it exclusively. It is merely wet soil mixed with 
straw, cast in molds of required size, and left in the 
sun to di Generally speaking, any earth with a clay 
set it Inmikes it “govey * and cohesive when watered 
be desirable, Sand or gravel will not do. The 


wess of manufacture is almost as simple as that 
ereby children turn out pies at the nearest puddle. 
Mhe mixing is best done by Mexicans with the bare 
feet in a sort of kneading up-and-down manner; hence 
the word “adobe,” the substantive of “adobar’—to 
knead. One Mexican and his helper make 400 bricks 


a day—and they never have been known to speed up. 


Che blocks are 16 x 10 x 4 inches and each goes as 
far as eight common bricks. Three at a time are 
inolded in the simplest way. Their extensive manufac- 
ture by machinery is a prospect of the near future, 
inasmuch as the contractor is about to take up a 


and throw up the job pronto! 

When the architect first 
looked into the early adobe 
construction with a view to its modernization he found 
the old southern California houses to be damp and in- 
sanitary because proper foundations and means of 
ventilation were lacking. These drawbacks he readily 
overcame, Seldom was there more constructive prepa- 
ration than the crudest ground plan. The foundation 
Was simply a layer of strewn stones with only mud as 
a mortar binder, Now concrete is used. The walls 
were eighteen inches to three feet thick, windows and 
doors were sparingly provided because glazing and 
mill work were extremely expensive, and there were 
no wooden floors. Tamped earth filled the bill. On 
this tule mats and Indian rugs were spread. The 
beams and rafters were made from hewn native trees. 
Across them saplings or wild canes were tied with 
rawhide thongs and on this thatch was laid the tile 
roof. These houses, with the picturesque California 
missions, have endured in 








some instances nearly a cen- 
tury and a half and stand 
today. The contractor 
points to them as proof pos- 
itive that the material, is 
good. And he has improved 
immeasurably on the former 
primitive methods of han- 
dling it. 

He has established by tem- 
perature tests that adobe 
actually is the most non- 
conductive building material 
known. A brick has regis- 
tered no more than six de- 
grees’ difference between ex- 
treme February cold and ex- 
treme September heat (in 
southern California). This 
shows the reputation of 
adobe for warmth in winter 
and coolness in summer to be 
founded on fact. He also 
has shown the material to 
be much stronger than ordi- 











Making bricks after a prehistoric technique 


parily is supposed by devel- 
oping a compressive 
(Continued on page 232) 
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An unsuccessful attempt to melt the snow with flame- 
throwers left over from the war 


Battiing with Snow and Ice in the Streets 
of New York 
By Ralph Howard 


T 2 A. M. on February 4th it began to snow in 
A New York: with one or two brief respites, it 
snowed for about SO hours; at intervals thereafter it 
snowed and hailed and sleeted some more. Several hard 
crusts were formed over the temporary surfaces of the 
snow as it lay, while much of it froze to 
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losing battle with the elements. The decisive feature 
was the extraordinary duration of the snowfall after 
the trolleys ceased to run. And then, snow-shovelling 
forces must necessarily be recruited from the unem 
ployed; and there are today no unemployed save those 
who shun employment. When the storm let up for a 
while on the 5th, the Street Cleaning Commissioner 
would have used 40,000 men to advantage; he had but 
3,000, most of whom were unreliable. 

On top of this, the motor truck demonstrated itself 
unable to cope with real winter weather. It is so 
heavy that it breaks through the snow to rock bottom: 
then, able to grip the roadway only at. the point of 
wheel contact, and able to shift that point only after 
having gripped the road sufficiently to move itself, if 
spins its wheels and stays right where it is until it is 
shovelled out. So Thursday saw the streets of New 
York filled with a dense snarl of trucks tied up and 
unable to extricate themselves. Even where motion 
was possible it was intermittent; at every block or 
several times per block there would be a long halt 
while the trucks that were jammed together at the 
next corner backed and filled and tried to get untangled. 
IXven where roadways were broken, they were single 
track affairs, so that the problem of passing frequently 
led to long blockade’s while u truck that had ventured 
too far out into the deep snow was rescued and got 
back into action. 

When the fall abated and the seriousness of the sit 
uation became evident, it was seen that hand shovel- 
ing would have to be supplemented with mechanical 
aid of some sort if the tie-up was to be ended promptly. 
And on the ground of the fire hazard alone, it was es- 
sential to end it promptly. Had a big fire broken out 
during the paralysis, the engines could not have reached 
it, and there would have been a calamity. As it was, 
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Fire alarm with horn to warn traffic that the engines 
are coming 
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Clearing the Way for the Fire Engine 
JHEN the fire engine comes plunging down the 
\ street to a fire, traflic laws are suspended, ai 
the big truck gets a free right of wa) But whil 
entitled to this, and nobody tries to withhold 





the engine a clear path is not always the easiest i 
imaginable. Some pretty bad accidents have happened 
through the desperate last-minute efforts of a drives 
to get out of the way, when sufficient warning of tl 


juggernaut’s approach had not been given 








ice. Altogether, about 22 inches of snow 
were precipitated. This is no record, 
even for New York; it was doubled in 
ISS8 and has been surpassed at least twice 
since then. sut today New York is pe- 
culiarly at the mercy of winter. 

In the throes of revulsion against the 
“unsightly” overhead trolleys of Brook 
lvn, Manhattan installed her trolleys 
after a system which puts the contact 
wire in a ditch between the rails, closed 
at the top save for a narrow metal-lined 
slot through which the contact shoe 
passes. This slot is of course a weak 
spot in cold weather. A snowfall that is 
wholly trivial in Brooklyn or the Bronx 
may at any time tie up the Manhattan 
trolleys in toto, by freezing or caking in 





the slot; the only means of restoring traf- 


fic is then by thawing out the slot, foot i 





It is with the idea of dcing awa ! 
this wild scramble to get 
der the very wheels of the fire truck that 
Atlantic City has installed a vystem oi 
electric horns in connection with its fire 
alarm boxes. These boxes are loca at 
every other corner along he principal 
thoroughfares: and above « box is a 
horn. The wiring of the system is sucl 


that whenever an alarm is turned 








by foot. As long as the cars run, the 
Street cannot get completely tied up; the 
tracks at least will remain passable. But 
when the cars stop, from a frozen slot, the street 
is left as completely at the mercy of the falling snow as 
an unfrequented country road; while the impossibility 
of sending even a plow over the tracks means that clear- 
ing can ultimately be accomplished only by a sloyv7 and 
laborious attack from the ends of the blocks. 

In the recent storm the trolley slots froze at an 
early moment, and thereafter the metropolis fought a 
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Another futile effort to burn the snow away with an impiement modelled after 


the familiar asphalt-burner 


several times the engines used the sidewalks, at great 
peril. So ingenuity was put to work, and various 
schemes for coping with the snow were tried out 
some successfully, others not 

There are always people who advocate the melting 
Whenever this is tried, 
however, it is found to be out of the question to pro- 


of the snow where it lies, 


(Continued on page 282) 


the horns on the route which the eng 
will follow begin at once » blov and 
everybody on the street has ample time 
to get out of the way before the fire 
figl.ters are actually upon them. Not onl 
are accidents eliminated, but it-.is pos 
ble for the fire apparatus to be driven 
with much more confidence and accord 
ingly with greatly increased l It is 
J largely on this account tha he At e 
City fire department has es ished a 
record for its great speed in response to 
alarms. And surely a ! ‘ horns 
blazing forth their warning over the entire route to b 
taken is vastly superior to an excited on” @ 
down the street in advance of the engins he | 
warning system that we have heretofore had Ther 
has always been a need for such a_ devi ‘ i 
in the good old days of the horse-drawn engine ut 


today, with our fire departments so thoroughly motu 


ized, the need changes to absolute necessity 

















Left: A newly designed machine that digs up the snow, and either piles it at the sides of the street or delivers it at the rear to trucks 





Right: Applying the steam-shovel idea to snow removal 


Mechanical means tried out in the effort to free New York from the blizzard 
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eee etgiecetintll — 
The arrangement of the power plant and auxiliaries, as seen looking down upon the chassis from above 
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The conical-frustum arrangement of the boiler tubes 


Again the Steam Automobile 


The Latest Effort to Produce a Steam Car with All the Advantages of Gas and of Steam 




























ryNiil i l s, will not die, in cold weather; the scoting of boiler coils, ete. or seale, and can be forced to the limit. It has had 
| | i but nobody seems Messrs. L. L. Scott and E. C. Newcomb, of St. Louis, five years of automobile use. The car will run a 
ance, or quite ready have been experimenting with steam systems for many mile on the stored steam after the fire is cut off. They 
é rd in automotive con- years; and recently have undertaken the development say they have learned how to burn fuel without sooting 
\ t ngenious peome con- of a steam plant for automotive use, with the inten- the spark plugs or boiler coils and without concen- 
versions of the ultimate tion that this plant shall preserve the advantages trating the heat on any single coil or on the refrac- 
al tl very wide vogue enumerated above and eliminate the disadvantages. tory lining. All of the complicated automatic control 
ained forces us to ask on what ‘They have had their system in successful operation devices have been eliminated, the steam gage controll- 
t in an automobile for over a year. They claim that they ing wholly the temperature and pressure, and keeping 
ed for steam propulsion are can raise steam from a stone-cold boiler in from 20 these uniform. The water pumps have no stuffing 

f may be recognized in to 50 seconds, and that the only manual operation in- boxes, and run noiselessly, submerged in oil. 
‘ ple vy a low-grade fuel; the volved in this process is the turning of a switch. The The boiler is of the continuous flow type, consisting 
} out gear sl r clutch manipu- fuel is not vaporized, but is burned in a cold state, of a conical frustum of coils connected in series so as 
hi e valve altogether; and burned completely. At the present time kerosene to form a continuous tube through which the water 
greatet “li from vibration; the high is being used but heavier fuels are available if de- fed in and the steam discharged out must pass. These 
‘ e greater overload capacity; sired. coils are arranged one within the other about a central 
ng parts, and the slow mo- The inventors insist that they have a boiler which combustion chamber. Circulation of water through 
which makes them more durable as well will not prime. is non-explosive, will not crust up this boiler is dependent upon the water pump. The 
f he pro velocity of the steam through 
is-driven | ceanenennenenennneemenmemmenaene the coils approximates 450 
y reverse feet per second. This high 
i eed velocity, with the use of 
of deflocculated graphite in the 
e ¢ some 3 kerosene for lubricating the 
t il momer the il- s SPARK COIL TO _DYNAM( er engine, does away with scale 
i in geur- ad nicawea am — and deposit. The boiler has 
and fly e B FUEL NOZZLE .. Semen = an Mas 72 square feet of heating sur- 
‘ l \ h of SPARK PLUG » ; PS ates } ODYNAMO - face and can produce 500 
\ ane wove “258 a ) tos VAS ADEE row ~ a earrery pounds of steam per hour. 
t rr nm 8 ; : r. The kerosene fuel is ig- 
freed 1 car Ehrman nited cold by an electric 
knock tl LS ee ‘ spark. The spark-plug cir- 
pation f: lve BLOWER MAGNET. SWITOH cuit is cut off automatically 

MAND STARTING a 

! the abse of 5 SWITH ‘4 after two seconds by a 
‘ I d moky Ry MAGNET switch operated by the ker- 
ul } s ; osene gage. No pressure is 
Against the the draw - “ag carried on the fuel tank. 


ch have been noted 


steam automooite as 


rke ‘ in the pa may 
unarized as time re- 
quired ra steam in a 
lid boiler: danger from fire 

d explosion; the labor and 
knowledge required in. get- 


ng up steam, and the han- 

g of dirty parts in this 
it short life of 
boller and the attention 
in blowing it off; 
the noise from the fire and 


the water pumps; the con- 


tinual packing of joints; 
lificuliy of maintaining an 
‘ven, automatically con 


trolled steam 


pressure and 
temperature: the use of two 
fuela, both under high pres- 
sure; the shert water-mile- 
age; the freezing problems 
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When the fire is on, the 
fuel is pumped by a small 
electric motor which also 
runs tLe water pump and the 
air blower. The fuel passes 
through a very fine atomiz- 
ing nozzle and is discharged 
in a fine spray at 35 pounds 
pressure, directed downward 
from the top of the boiler 
into the combustion cham- 
ber. This nozzle holds back 
the fuel until proper spray- 
ing pressure is reached. The 
air from the blower, it will 
be noted, has nothing to do 
with fuel atomizing, which 
depends solely upon pres- 
sure and upon the shape of 
the nozzle. 

| The combustion chamber 
is quite long, and is com- 


‘REROSENE CONNECTION 


| WATER KEROSENE 
[PUMPS (PUMP 














Schematic layout of the components of the latest steam-driven automobile 


(Continued on page 233) 
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Melting Brass Electrically 
By Raymond Francis Yates 


ETALLURGISTS have long tried to 
melt brass successfully within the 
electric furnace. Such a method of melt- 
ing offers tremendous advantages over the 
conventional fuel-heated furnaces 
The electric method effects a great say- 
ing of zinc and a product of high quality 
entirely free from oxygen and sulphur. 
Aside from this, the electric method also 
makes it possible to handle large charges. 
It is only recently that a successful 
electric furnace for melting brass has 
been developed and put in operation. The 
development and perfection of what has 
known the rocking brass fur- 
must credited to Dr. Gillett of 
the Bureau of Mines. Dr. Gillett and his 
conducted a series of experi- 


more 


become as 


nace be 


associates 





ments 





The Artificial Daylight of Photoplay 
Land 


bye ago the motion-picture industry 
established 


itself on a twenty-four 
hour basis. That is to say, the pioneers 
were satisfied to carry out their work 
in broad daylight, when the weather fa 
vored motion-picture photography. and 
during inclement weather all operations 
were suspended, But that was when pro 
ducers were not working on any definite 
schedule; they produced as much film as 
they could, with the full assurance that 
such film had a large market waiting for 
it. Then the industry got down to some 
thing like real business, and schedules 
were set into operation, So many reels 
had to be turned out every week, in order 


to meet certain programs; and the pro 
ducers, no longer able to take their own 
time, were compelled to build studios and 








which 


five years, 


extended over a period of 
The perfection of a very suc- 


cessful furnace resulted from this experi- 


The rocking electric furnace for melting brass 


employ artificial lighting so as 


to go on 





mentation. This furnace is vapidly re- 
placing fuel-heated furnaces, and it may 
not be long before electrically produced 
brass will entirely replace the more crude 


product. 


There are many advantages which de- 
termine the success of the electric fur- 
nace in the brass foundry. The most im- 
portant qualifications required in any 
brass furnace, whether electrically- or 


fuel-heated, are speed of production, re- 
liability and to produce a 


good quality of metal at a minimum Gost, 


the capacity 


not only for maintenance and fuel, but 
for raw materials. The ability of a fur- 
nace to handle any alloy under various 


operating conditions is a very important 
factor which contributes 
cessful operation. 


The reliability of the electric brass fur- 


greatly to suc- 


nace has been found to depend largely 
upon two things, i. e., ease of control and 
simplicity of construction. Considering 


the service which an electric furnace of 








with their work without regard for th: 
weather, 
. Typical of the lighting equipment of 


most modern studios is that shown in the 


Here 


illustrations, 


accompanying are 
shown mercury-vapor lamps on overhead 
racks and floor stands, so as to give any 
kind of illumination desired Ihe f 
chanical arrangement of these lamps is 
interesting. It will be noted tha he 
overhead racks are suspended fi t 
steel-beam framework that travel li 

on the side rails, so as te bring the lamps 
over any part of the studio floor, It gen 
erally happens that the light is onl) 

quired for a few minutes at a time, so 
that the same set of lamps can be used 
for an entire studio in this manner hie 
switches controlling the irious | 


units are mounted on a penel at the! P 
which, being 


end of a ladder-like arm 
fastened to the trolley framework, moves 
along with the lamps. 

Flaming ares are employed in some 
studios in place of mercury-vapor tubes; 
indeed, flaming ares were first employed 








this type is required to render, the attain- in the art. While arcs are still used in 
ment of these features is not as easy as some studios, the mercury-vapor tubes to- 
may be supposed at first thought. It has P P . ; day are predominant for many reasons 
oe: tettadl matiiediiis tu saatlict itu Another view of the furnace showing the rocking conirols and (he Ton tntnenn dime of the batter a 
In peril IDLE em] y some electrode feed: wheel ; j 
what complicated control devices outside of lamp is a luminescent ere, in a highly 


of the furnace providing that these devices are largely 
automatic and not exposed to the high heat. The in- 
terior of the furnace chamber must be as simple as 
possible; all the electric and refractory parts must be 
reduced to the simplest form. Dr. Gillett 
found that moving parts must be rugged, simple, and 
under absolute control. Refractory surfaces must be 
as smooth as possible and unbroken by corners, ledges 
or projections, These particular requirements are nec- 


possible 


essary owing to the intense heat of the furnace chamber 


and the 


tures 
The 


we 


re 
electric 


constant 
which would cause great 
ries and electrical short 
ignored. 


rocking motion 


circuits if 


furnace must be made to 


during 
trouble with broken 


endure 


operation 
refracto- 
the foregoing fea- 


the 


abuse to which it will be subjected at the foundry. A 


furnace 


with 


multiplicity of delicate 


(Continued on page 234) 


parts 


which 


evacuated tube of glass, formed between a mercury 
cathode and an anode of mercury or 
attacked by it. The large output of a 
from mercury-vapor lamps gives them 
tages in the fields of photography the light 
from the mercury lamps is a green which i 
most unpleasant and distorts all color schemes, it Is 
relatively comfortable for the a 
from the photographic point of view. 


other metal not 


tinic radiation 
special advan 
Although 
ghastly 

‘Tors 


and excellent 
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Right: All that the ants left of valuable maps and plans at the Washington 


Samples of the destructive work of the white ants 











— —_} 





Left: Reserve paper stocks at an Atianta factory destroyed by ants. Center: Wooden floor after a visitation of the insects. 
Navy Yard 


Steel and Stone Cannot Stop Them 


The Amazing Ravages of the White Ant, which Extend Even Into Temperate Regions 


By George H. Dacy 


rHItTti ' ‘ lictate, “What earth beneat!l where the white ants love to live and 
4 ' e | indetr For ence the penetrate to the building above through 


the point of entrance and the severity of the damage. 
Immediately remove all the damaged wood and drench 























1 ' ' ‘ reside in the ny sue rannies All merete floors should always the ground with kerosene, Then replace the damaged 
l ot ‘ ibs ely ig to keep out the pests. wood with rock, concrete, brick or metal work or 
eit have tunneled Recent tests conducted by the United States Bureau substitute for the foundation timbers other wooden 
| ‘ Wa vton D. C.: they if Public Roads have demonstrated the value of mix beams saturated with coal-tar creosote. As white 
i 0 e Na Bureau ng heavy, mineral, residual oil with Portland cement aunts always require access to damp earth whence they 
lestr d valuabl to form a mixture which is non-absorbent of moisture build galleries of refuse and excrement to the point of 
per: ¢ ‘ “ ] ‘ meged battle and hence is particulafly well adapted for use in the attack, contre] is possible by shutting off the source 
t \ \ ‘ ‘ ri ons m of damp-proof, ant-repellant floors. Frame of moisture so that the insects are not able to extend 
t 0 \ \ eu thev have despoiled houses such as bungalows which have no cellar should their galleries further and hence perish. 

‘A ons < well e | d on stone or concrete foundations high enough Usually in the spring or fait according to the variety, 
d over telegraph above 1 ground so that the light and air can pene he winged adult ants swarm and migrate from the 
z trate | th Where it s necessary to use wooden parent nests to form new colonies, Whenever one 
i . ) > ‘ hye iite timbers stead of a permanent foundation such as is 1 ants swarming about any building he should 
i j proo ngs hich suggested, the beams should be thoroughly saturated nediately investigate and ascertain the extent of 
‘ il repulsion of all the on with coal-tar creosote Untreated beams should never damage already wrought as the swarm is a sure sign 
r ' " n ders | posed Ly be laid on the earth or imbedded in moist concrete, as of infestation. In addition to destroying the wood- 
eel buildings, s, work and frame of buildings the ants 
loors are oe = attack stored goods such as_ lumber, 
vo ivenue for the ad LL sorts of tales come from tropical countries about the depre- wooden ware, books, papers of all kinds, 
; dations of ants of various species. One of the favorites has to pasteboard, hospital bandages, fabrics, 
' ' — Ss arendem: do with the troubles of the South African public service cor- clothing, shoes and leather products, as 
= This base usu , ; é ‘ well as all food products stored in damp 
, — i porations which are unable to keep electric meters in service for any basements where the ventilation is poor 
, mae 6 length of time because the ants cannot be prevented from getting in Throughout Florida and California the 
hickness it and eating up all the insulation. And this is but a sample of the white ants have damaged many fruit and 
on t ise, The troublesome feats of these insect pests. To us in our temperate climate nut trees as well as woodlands contain- 
‘ s eithe it is often hard to believe that the nuisance can be as bad as it is ing merchantable timber. The ants also 
hs painted; and it will, therefore, be somewhat of a surprise to many of prey on grain‘and truck crops such as 
» ( s still moist is || us to learn that even here we are not free. Texas is as badly infested COER, POXREOCS, COXON, SURAT Cane, rice 
liv are bedded 1} ; ngs Sag tii . -t} and garden truck. In addition they cause 
ru Pier gy tre ceri with ants a the average tropical community; and even as far north large annual losses in nurseries. orchards, 

Wh as Washington, Mr. Dacy tells us, their ravages present a problem vineyards and greenhouses. ; 
' ' for the building constructor. [HE Epiror. Books. papers and valuable documents 
the ants = a — should never be packed away in warm, 
; ‘ unventilated chambers as such environ- 
‘ 1 lo i where i 0 suc mditions promote rotting and infeetion with ments are ideal for the entrance and multiplication of 
' ler] , wir residenc s the live an An air space should always be left around all white ants. The ants often are present in old buildings 
‘ ! | dart mois loca beams so as to permit of air circulation, and are always waiting for some form of cellulose 
| ri { men floor and Where possible, always construct the foundations of upon which to prey. However, insects infesting stored 
é rations buildings of concrete, stone or brick, including stone material soon leave or die out or can be killed by 
loor is roved or steel pillars in the basement to support the floor spreading damaged material in the sunlight or in an 
fumig ind above; make walis and floor in basements and cellars oven or outdoors during cold weather. Fruit and nut 
, } miv ft orarily of concrete and lay such floors on a gravel base. trees should be protected against scars near the base 
! itely essential to Wherever wooden timbers are used always impregnate and against heart rot, while by burning diseased wood 
ince of the ants through the them with coal-tar creosote. Lay basement window and refuse the orchards should be kept clean of trash 
' y bu rhis can be accomplished sills and frames over concrete and never allow the and infection, Usually it is inadvisable to set out 
' ding one or © inches of solid concrete be vomlwork to come in contact with the ground. Com nursery stock or crops en land which has just been 
' 1 the wooden floor. Further plete dryness of the foundation and basement walls cleared. Deep fall plowing is efficient in eradicating 
; sho e left between the coneret and floors is an important means of rendering buildings the colonies of white ants which burrow through the 
Gare aleo toust be exercised in the con safe from ant molestation. soil. And above all, it should invariably be borne in 
nd stone and steel buildings not te leave any Where white ants are established in buildings, it is mind, in any place where ants might be expected to 
pan or crevic iround pillars or posts which ex essential to examine the foundation timbers and other congregate, that an ounce of prevention is vastly 


floor te the moist basement woodwork in order, if possible, to ascertain 


/ 
ni igh I ‘ ‘ 
: 


cheaper and more effective than many pounds of cure. 
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Better Light for Microscopy an — : Conquering the Stubborn Soil 
By H. E. Howe ae , : _ By H. A. Crafts 


M UCH of the progress made in medi- HE two great staples of Hawaiian 
cine, bacteriology and biology has 


} agriculture are cane sugar and pine- 


been due to improved methods for light- upples. The treatment of the soil fex 
ing objects that are being examined un- the production of these commodities is a 


serious problem, by reason of the refra 

tory nature of the soil. The three prin- 
cipal islands of the Hawaiian group are 
Hawaii, Oahu and Maui. The soil of the 
island of Oahu is fairly tractable, bu 
that of the island of Hawaii is a different 


proposition, It is of a voleank orion 


der modern high-powered lenses. The 
microscope, an optical instrument, and 
its lenses are used so to direct the light 
rays that the desired images may be 
formed for examination. Many times it 
is the shadows cast by the object which 
we see and examine, as, for example, un 
der the ultra-microscope. Ordinarily the 
light is reflected by a plane or concave 
mirror beneath the stage. In more effi- 
cient systems for higher magnifications 


tion, red in color, and contains in its nat 
ural condition a large quantity of sizable 
boulders. On this island are many large 
sugar cane plantations and the expense 
different types of condensers are em- of subduing the soil is comparatively ey 
ployed and for the spirochete a dark 
field illuminator is the desired thing. 
When we begin to examine opaque ob- 
jects our difficulties increase, for the 
higher power lenses come almost into con- 


cessive, 
The bulk of the heavy plowing 
done by the so-called Fowler method nu 





English invention. This method involves 
the use of huge plows pulled from sick 














tact with the object and it is no longer , ‘ : to side of a cultivated field by means of 
possible to throw light satisfactorily either endless cables and = stationary engines 
in quantity or direction upon the object A 75-horse-power California tractor plowing the difficult soil of Hawaii These big plows are run to a depth of 
by mirrors or condensers held at the twenty-four inches, breaking up the hard 
side. Invention provided the vertical illuminator of the focusing device. The rheostat is also shown pan and preparing the land for the employment of 
whereby rays of light are admitted into the tube of in this ilustration. The lamp operates on 0.9 amperes lighter machinery. 

the microscope, and by means of prisms, mirrors or and 183 volts for visual work or at 1.01 amperes and 18 Another hard feature of the Hawaiian soil is its 
unsilvered reflectors, are thrown through fuilure to scour the plows as they are 





the lens upon the object which is thus 
examined by reflected light instead ot 
transmitted light. 

There are many forms of vertical illu 
minators just as there are severel forms 
of illuminators provided with suitable 
filters and screens to produce light of 
daylight or special quality. A recent in- 
vention of Prof. Alexander Silverman of 
the University of Pittsburgh appears to 
fill a want which has long existed. 


pulled along. Under these conditions if 
is necessary in plowing to have men, 
armed with picks, to accompany the plow 
in its progress across the field, and when 
it becomes clogged with earth. clean the 
dirt off the mold board as it is lifted from 
the furrow. 

But the introduction of American farm 
tractors five yeurs ago has revolutionized 
agricultural methods in the Hawalian 
islands. While the Fowler system is 
used in the breaking up of native sod, 
the farm tractor does the rest, such as 
mold-boarding, disking, harrowing 


This invention consists of a quarter- 
inch-liameter glass tube containing a 
single tungsten filament and bent into a 











circle This lamp is supported by a The mold-board plow used on the cane 
holder comprised of three fingers which plantations is a large affair, double mo! 
clamp it to the objective of the micro boarded and four feet wide This tmpl 
scope. The lamp is silvered in such a ment plows a double furrow from. 18 to 





way that the light is thrown down upon 2 = ; 24 inches deep, and in the bottom of this 
‘ on ‘ ‘ Left: A typical plant rust. Right: The structure of a bit of cloth 

the object from the circular source. Ph . k ith th id of th lar | furrow the cane is planted, and water 
rhis lamp is illustrated, both alone and otomicrographs taken with the aid of the annular lamp run through it for irrigation. 





attached to a microscope objective so that when the volts for photographic work. This change in electro- On the island of Oahu are located several very lk 
objective is focused the source of illumination travels motive force is quickly accomplished by means of pineapple plantations, The soil of this island being 
with it, the lamp and its mounting being of such light switches and contacts provided on the rheostat. The more tractable, level and free from boulders. the farm 
weight that no burden is imposed upon the mechanism (Continued on page 236) tractor is able to negotiate it in all its phases 
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-- ~ nem en NE oe ae ee : ; j 
The large view at the right shows, attached tr ,scroscope, the annular light-bulb which is pictured in detail in the left-hand insert, above. At the left is shown the sam 
with a binocular microscope, with the .id of aclamp; and the right-hand insert illustrates a shutter that can be used to cut off the light from a part of the field when desire 

A new lamp, of ring shape, which gives an illumination of the microscopic field that has never before been possible 
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Firing Shell Into a Concrete Tank 
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The Experimental Water Butt at the Aberdeen Proving Ground of the United States Army 


By Herbert T. Wade. Captain O.R.C., U.S.A. 
































| When the gun was fired 
into pipes filled with water, 
_ both heavy cast iron 14- 
CG Ww pay Steed nS ad eed Bi eC gS ao inch pipe and galvanized 
ployed with counter weights 
wey ~ = 3 ~ ben) oe “ey ‘ie ae egpelitnss —p ee we rz OS to sink one end below water 
. level, and a framework for 
et a se wow od mene wer ss = Ss ae “ meal ~—~ got wy the pipe support and ad- 
| Sete PQweante-eweaevsar ae weve justment for various angles 
| ~~ 2 2@°@8ete Ge Se = BW os es © Sw we @ro~ 7, of depression and change in 
4, e ~~ o- the line of fire. 
rhe gun used in these 
tests was a British 75 mm. 
field gun, with a special ar- 
rangement on the platform 
where it was handled to 
| " but s 6 under water screens which were fitted with %4- permit of the desired amount of depression and to 
s ar sh chicken w und ! h mesh galvanized prevent movement at the counter recoil. Common steel 
i 4 fly screening. These screens were held in a shell and cast iron slugs were used in the tests, the 
and shell being loaded with sand to standard 
veight and fitted with plaquettes or nose 
disks. To recover the fragments of 
the shells tarpaulins were laid along the 
; 7 bottom of the tank, while screen skips 
t made out of 4-inch mesh galvanized wire 
I operated from both sides of the tank 
' by ropes and an oyster rake of the stan- 
dard type were employed. In the course 
of the tests both slugs and shells were 
. fired through the pipes, shells were fired 
without the pipe, and a shell was fired 
! for purposes of fragmentation. The re- 
uno sult of the various experiments demon- 
iow strated that shell fired into the water 
, ld hutt for recovery at excess powder pres- 
' er sures would not upset on impact with the 
| named water only, and that if the shell velocity 
placed at is completely reduced before the shell 
the strikes the bottom or end of the tank, 
of screens a fair test can be made on the shell for 
e th h of projectile recovery. Such a shell should be fitted 
t ed was the with steel plugs the same diameter as 
g fired through a Mark I common steel shell with 1°,-inch steel plaquettes the shell mouth or with dummy fuses, as 
pact on the edges of the disks or plaquettes which 
e. and ri f the ticure in the experiments are stripped 
, e angle » the water and the shell upset as shown in the pho- 
information was tograph. It was also found that decreas- 


firing shell into 


t at high pressures and hich 


ities; the effect of high ex 
i detonation for fragmenta 
the construction of the water 
the most satisfactory method 
the fragments of the shell 

I und finally, how large- 
<plosi\ hells could be 
iter butt of the nature de- 
eral nature and dimensions of 
itt are shown in the accom 
rar When filled to the de 
pproximately 426,000 gallons 
required, this water being 
m a &inch water main, with 
supply tank 4 feet from the 
tank The tank is drained 
iron pipe, and is 

hat it n be used as a 
r | pl or I or other 
iit fy hree se ns and ar 
“i in wsition ¢ V 


‘ranged so as 





water surface, 





= 











View showing condition of shell, slugs and plaquettes after firing 


perpendicular position while in the water, and the po- 
sition of the float naturally depended on the line of 
fire of the gun and the angle of depression. 


emergency 
not 


ing the angle of depression too much 
throws the point of the shell penetration 
in the water too near the center of the 
tank mouth, thus not leaving sufficient 
water for the complete reduction of the 
shell velocity before striking either end 
or side of the tank. It was found that a 
depression of 10° was the best angle to 
At the excess powder pressures as 
employed in the test of the 75 mm. com- 
mon steel shell, 60 feet of water was 
traversed before the shell energy was lost, 
and approximately 75 feet of water was 
necessary for a complete retardation of 
the projectile. Curves showing the path 
of the projectile in the water were com- 
puted from a number of experiments and 
the simple diagram below shows a single 
instance with reference to the screens. 

It was also concluded from the expert- 
ments that when the shells were fired 


use. 


through pipes for normal water impact, they would 
be subjected to 


any uneven forces when fitted 


(Continued on page 236) 
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Diagram of the concrete water-butt, showing approximate trajectory of a shell fired into it, and position of the screens through which it had to pass 
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SUSTAINING THE MARK OF 
INDUSTRIAL SUPREMACY 


"THOUSANDS of world-wide industries will 
tell you they are served by Fairbanks-Morse. 
To them, this service from an institution with 
broad manufacturing and distributing resources 
has proven by experience to be dependable, effi- 
cient and forward-looking. 





























oh We see this service through the eyes of many 

‘al thousands of Fairbanks-Morse employes, each 

striving to uphold the mark of industrial supremacy 

. reflected in the Quality Seal of this organization. 

Raid To these employes has been granted the Vision 

ee to produce constantly improved products in 
order that Fairbanks-Morse may better serve 
the world’s industrial and agricultural needs. 


oo 
4 


iatenabee oceans 
; . 


In this way does every Fairbanks-Morse employe 
help make good the institutional promise of 


which this mark is the symbol. 
"THOUSANDS of skilled employes 


working in eight factories covering hun- 

dreds of acres, produce Fairbanks-Morse 

oil engines—pumps—electric motors and 

generators — Fairbanks Scales — railway 

fs appliances—farm machinery, such as “Z” 

y engines, lighting plants, water systems 
and windmills. 


FAIRBANKS, MORSE & CO. 


MANUFACTURERS CHICAGO 
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World-wide distribution through our own 
branches and representatives. 
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Food Carriers for Serving Long- 
Distance Meals 
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Inventions New and Interesting 








A Department Devoted to Pioneer Work in the Arts 
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Two views of the satchel-pullman used by itinerant parents 
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Exterior and broken-away views of the self-heated food carrier 


the United States alone. While they all 


do a thriving trade, since the idea has 
met with instant and wide favor, they 
have been seriously handicapped by not 


container in 
meals. The big 
the delivery of 


having the proper kind of 
which to deliver their 
problem has been in 
meals. Most families order their 
for about the same time, and since they 
are scattered over quite an area, it stands 
that 
livered an hour or more before they are 
called tor by the patron. The solution 
of the problem, obviously, has been to 
find form of container that would 
inaintain the food at the proper heat 
veral hours. 

It has remained for Mr. I. C. 
of New York City, to invent a 
rier that appears to solve the problem of 
the community kitchen. His container, 
which is shown in the two accompanying 
views, the delivery of meals to 
start say from one to two hours 
the meals are wanted by the patrons. 
Fhus one driver can long route, 


meals 


to reason some of the meals are de- 
some 
for se 


Popper 


food car- 


enables 


before 


cover a 


and the delivery costs are materially re- 
duced. The food, placed in the various 
dishes of the container, is kept hot by 


the solidified alcohol burner, which is 


lit by the driver when he leaves the con- 
tainer on the customer's front porch. 
At the community kitchen the cook fills 


the various glass dishes of the food con- 
tainer and places them in the holder. A 
water is poured into the large 
in the holder, 
are lowered into the bath, and the cover 
The entire unit is now 
outer container which can 
means of the bale handle. 
A fresh can of solidified alcohol is placed 
in the compartment below, and the meal 
is ready for its journey. The paddle-like 
member serves to put out the alcohol 
flame when the meal is ready to be served. 


Latest Patent Decisions 

Interfering Claims:—The patent in 
suit deals with a complicated biscuit-cut- 
ting machine. Speed and avoidance of 
waste are the chief objects. The patent 
citations contain many illustrations of 
machines designed to accomplish this re- 
sult. It is with the operation of the pan 
carrier that the patent in suit deals. The 
pan carrier advances each pan at a reg- 
ular rate and receives the successively 
dropped rows of biscuits until the pan 
is full. A momentarily accelerated move- 
ment of the pan carrier then occurs so 
that the succeeding pan is brought into 
position to receive the succeeding row 
of biscuits. It is highly important that 
the skipping, as this acceleration of mo- 
tion is termed, should occur at the right 
moment otherwise there will be “crippled” 
biscuits, resulting in waste. 

This is an appeal from the District 
Court of the United States. Suit by 
Thomas L. Green et al against the Tag- 


quart of 
ean and the dishes, locked 


clamped = on. 
placed in the 


be carried by 


gert Baking Co. for infringement of pat- 
ent. A decree was entered for complain- 
ants and the defendant appeals. Af- 


firmed, holding as a matter of law that 
the claims inserted after the original ap- 
plication, in reference ro the Green pat- 
ent, on request of examiner to show In- 
terference, were within the drawings and 
specifications of the original application, 
and that the Green patent for a biscuit 
cutter, especially relating to pan car- 
rier with automatic skip, which could be 
adjusted without stopping the machine, is 
valid as disclosing invention.—Taggert 
Baking Co. v. Green, et al.—U. 8. C. C. A. 
of Ind. 
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\ “TRUCKS 4 


—built, ‘not assembled 


_ The vital parts of the Mack asides scien. engine, isin, | 
is: radiator, ete.—are built and finished at the Mack plants. ‘Their ae in ; 


4 design, materials and construction account for Mi: ack sitictoviey “in power, 











strength, stamina, economical operation and } | formance. 
Per ton of rated capacity, ae frucks save. the ‘most powerful engines. The 
crankshafts are the largest and strongest used in any motor trucks. Chain 
: _ drive delivers more power to re: a ‘whee i ve conditions than i is possible 
with any other present form of drive: . i 
_ Capacities 1144 to 74 tons —tractors to 15 sales: » Special bodies and Sacha. 
- jeal equipment. Send for detailed information. _ 


ANTE RSATIONAL } “eh COMPANY, NEW YORK 
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| Recently Patented Inventions 
Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 























provide an unusually large name! metallic tips to the ends of strings such as are Railways and Their Accessories 
i Pasco ird, ard finally to provide a front door which | used for lacing shoes, corsets and like articles,| SPIKE PULLER.—A. McLain, 322 Ist St., 
prevent a view into the interior of the | and arranged to enable the user to rapidly re-| Carnegie, Pa. This invention particularly re 
b box place a worn out or broken tip by a new one/| lates to a device for extracting spikes driven 
Ww LIBRARY TABLI G. A. Spies. Lowell,| Without requiring undue physical exertion.| into railroad ties to secure tracks to such 
the | Oni Che invention relates to book shelf | The same inventor has been granted a second | ties An object is to provide a construction 
ur nst tion for tables The book shelves are | Patent of a similar nature, but which is ex-| which will make it possible to easily engage 
! st a te i nwardly beneath the table | Ceedingly simple in construction and inex-| the head of a spike, even though such head 
retracted and substantially concealed | Pensive to manufacture should be driven flush with a retaining me 
position, ; sutweniie te proje ting posi dium. A further object is to provide a puller 
; provid eidiaatt enue tie: Mien nile tt Heating and ———e . a which will extract spikes by exerting upon 
siaeiiened i ‘cell ten an endian te aneeeied PN ase S. A Besar os NO. md on _ them a pull in a substantially opposite direc- 
ar een’ $e: ten dein ae pear Ala po ‘cox ie Aamigee sting Pes tion from the force used to embed them. 
4 the front of the book sheif for keeping out the| D/O \ia. pore saline’ ak ane vvrranged | ALR COUPLING.—C. R. Scraper, 1446 
= if dust : : Market St., Akron, Ohio. The invention re 
- “eee : within a grate or fireplace, being seated upon li 7 loulasiy , Ta Japted f 
| : a SLIPPER HOLDER.—J. J. Leckey, 1900 Pa-| the hearth in the opening of the grate or a oe — - ne Pare = — ie 
 » 4 ifie St., Brooklyn N. ¥ The primary object | fireplace, and arranged to provide an open or = oapenee aes a a. ee 
, : of the invention is to provide means for re-| q closed fire | the coupling of railway cars, ane cunptrnetes 
: adie : — taining slippers vhem not in use. A further |} 80 as to not only do away with air hose be 
object is to provide a device by means of Machines and Mechanical Devices tween cars, but to effect an automatic venting 
. , peand Phe | which the slippers or shoes may be disengaged SHAFTLESS PROPELLER.—I. Hexrevera,| Of the train pipe in case of wreck, derailment, 
aced ome e end, the pom the feet and engaged with the support | 10 Se. Broad St., Trenton, N. J. This inven- | OF @ny other cases of accidental disconnection 
t al folded ¢ n itself fo simulate >. the insertion of the feet into engagement | tion relates to marine propulsion and has par- of the couplers. 
am h Held in positon in 'D-) with the s ipper-supporting means. ticular reference to a propelling device for use Pertaining to Vehicles 
Visibic ' VANITY PUFF mR. H. Krvecer, 10 Ste-| 2 connection with boats or ships. Among | RUNNER ATTACHMENT FOR WHEELED 
Of Interest to Farmers phenson Blvd., New Rochelle, N. ¥ It is the | the objects of the invention is to so construct VEHICLES.—C, GREBENSTEIN, 558 E. 2nd St., 
PLON ; ; Lolawiiia Oe The in-| primary object of this invention to secure the| ® hull and its propelling means as to secure Brooklyn, mm He The object of the inven 
plows, and is! manipulating loop to the puff-body in such a the greatest efficiency and ecomomy in opera-| tion is to provide a runner attachment for 
w attachment for! manner that when the same is not interfered | tom because of the reduction of the tendency | converting a baby carriage or other wheeled 
sonn =t plow for 1 with it will occupy a vertical position in which to create waves and eddies, and thus to in-| vehicles into sleighs to allow of conveniently 
, , th ait ect being | it may be readily grasped by the fingers of the | “Tee the stability of the ship and its safety running such vehicles over snow or ice covered 
elim t f t plowing | operator, at the same time the invention pro- | “%#!7st mines and torpedoes | roadways. Another object is to provide a 
ry ! g, t ! ige the use of trac vides an effective means for securing the loop STOP-MOTION.—j) H. DeBrar, address | reuenated attachment which can be quickly 
The extra ude attachment | to the puff | Wm. Skinner and Sons, Holyoke, Mass. The placed in position and securely fastened to the 
. ¢ P } ' < : ; front and rear wheels of the vehicle. 
t plowing the sides of a field but DOOR ALARM.—T. Nacayama, Hilo, Ter-| invention relates to warping machines; its a 
pr y made f row at ritory of Hawali The invention relates to object is to provide a stop motion for textile | SHOCK ABSORBBER.—G. B. Reip, 615 Boren 
erved for the sudivle alarms adapted for disposition, upon | Machines arranged to actuate the driving | Ave. (Apt. 32), Seattle, Wash. This inven 
loor frames, and connected with the door! Clutch on the main shaft whenever any one| tion has for its object to provide a device of 
DEVICE TO ASSIST COWS IN CALVING. whereby upon opening the door from outside | of the yarns break. A further object is to the character specified, especially adapted for 
: ‘ \ Wi rhe invention provide a stop motion which is simp'e and ex-| CUShioming the rebound of vehicle bodies under 
. ff ling a ta to — a_i 4 ceedingly sensitive to unfailingly stop motion reaction of the springs; to accomplish this a 
elivering the oung es on the breaking of a yarn. Another object is “imple, inexpensive but efficient shock  ab- 
y with —$— to permit the attendant to stop or start the sorber in the form of a coil spring and strap 
P ssevtie & i machine from either side is provided at each corner of the vehicle 
! ed positioned AIR PUMP.—V. L. Snyper, Douglas, Okla. | | io a agree — hess a 
. “ i nfailingly ams , : 8S. T. Goopwin, 1400 University Ave., Bronx, 
This invention has for its object to provide n ets 4 3 . - 
¢ without i, ae The invention relates to spring sus 


means for use in connection with double cyl . . 
. on f | : : , pensions and has reference more particularly 

inder air pumps for converting them into ow ‘ . c 
to the provision of a coil spring between a 










































O01 General Lnaterest } | pumps of the single he ylinder ype. No special cantaliver spring and the bearing of the frame, 
AUXILI ' Pia FOR RAZOR | | tools are required for converting the double! 71. con spring is primarily intended for tak 
rl . co HR 4 ' o J. Bb. Wil | pump into the single pump and no particular ing up ‘te light shocks which do not affect 
I i nvent re | skill. the cantalever spring 
x nging aint emai adecaenetnin ‘ . i 
act ta | Pt CTIVE VIEW OF DOOR FRAME AND Door ee ae ae ee pt map s VEHICLE WHEEL TIRE.—C. E. P. JULIEN, 
aoe SHOWING DEVICE APPLIED ! : aris, France. The object of the invention is 
vention is to provide a conveyer having a | 4, provide a wheel tire adapted to run on 
| an alarm will be sounded, means being pro-| sprocket with ap annular channel, having flar both hard and soft ground. The tire com 
1Y | vided whereby opeaing the door from the | ing sides for receiving a cable and with open- prising a plain tread having permanent 
a nterior of the room or store, a person passing | ings spaced apart and cut from its periphery | ground-grpping projections and adapted to be 
Cae , it iy render the alarm inoperative inwardly beyond the bed of the annular chan-| gtteq with removable additional ground-grip 
: ae 4 LOCK FOR HANDBAGS.—W.- T. Goxp-| hl so that buttons secured to a cable may) ping studs giving increased adhesion in case 
: ' iSl Washingtom St., Newark, N. J.| drop into the openings while the cable will fit | of tractors and agricultural machines, 
omen ITY wo oM cratic snag apes ba gente ee eee VALVE GRINDER.—F. J. Denir1etp, Boise, 
; tere x frame comprising in combination with a SAWING MACHINE.—E. L. Dean, Shrews-| Idaho. ‘The invention relates to valve grind 
iy ulit a rey memvers, & rigid y Mass Among the principal objects of | ers for automobiles, The principal object is 
ert irried by one of the hinged closure mem- | the invention are to provide a machine readily | to provide a grinder which in operation will 
withis ef 1 spring carried oy the other and adapted adjustable to various working positions to per-| effect an oscillatory motion of the valves 
. engage th d hook to maintain the clos-| mit its use in felling and trimming timber, |twhich are being ground and which, at the 
ae zs a . = searmini ery aibediant same time will effect a continuous rotary mo 
4 prewenyw ’ i hg. rig se Scanlon! f ' tion of the valve cases or cages in one direc- 
‘ . poe . le at eer ae tion only, thus effecting an equa) grinding of 
“yer ; o. . bs the surfaces at all points around the valve 
ail a " atter \ as | } seat. 
am (iii rward Hardware and Tools Pt At \4 TIRE ALARM.—F. H. Vatiton, Deer Lodge, 
FILE HOLDER W. D. Ivy, 302 Se, Dudley @ rr> ca - Mont. The general object of this invention is 
: - ines St Memphis pg om object Bs nant DN i = to promote a device for giving an audible 
. 0 * to provide a device especiall adaptet U } —_ ; Ps ‘ ‘ ry 
, ; ' —— rh “ abana head caee ie ‘aaa’ eo a U —— = FP %, atgnat w _gn a tank occurs in a pneumatic tire, 
etd . , . and) o- ste =n Reagan y = Chage tim Bo The holder - 2. | to provide a device which is simple, having few 
: i + age r gu ! nas . fieve ¢): AP as | parts, and those of such form that they may 
- alae ourprises a shank having at one end laterally Lh a coionime spat bew | be readily assembled, and which may be at- 
' a . extending flange forming a channel for re . proxy ELEVATION SHOWING THE INVENTION tached to and coact with the regular valve 
: 7 ceiving a file, and at the other the shank IN PLACE FOR OPERATION }stem commonly employed to inflate the tire 
eing tl i ad « the mack it having a — = 
: mgitudinally extending groove to provide means for handling the machine We wish to call attention to the fact that we 
LIETING CLAMP OR DOG 4. G. Srrarn- When adjusting the same, to reduce the man-| are in a position to render competent services in 
address W. E. Voltz. 6 Church St.. New PoWer necessary, to reduce the risks in the| every branch of patent or trade-mark work. 
: York. N. ¥ Che invention relates to lifting field of timber and to facilitate the “names staff is composed of mechanical, electrical and 
; = _ lamps or dogs of the type which are intended | of timber from the forest to the mill, chemicai experts, thoroughly trained to prepare 
RICHARD POF | 4! to be used in pairs for lifting plates and other Prime Movers and Their Accessories [ana prosecute all patent applications, irrespective 
SOHN DOE general flat subjects on the flat, that is hori INTERN&L-COMBUSTION ENGINE.—J. 0.|0f the complex nature of the subject-matter 
i | ) onta by gripping or biting them at the| purse, 1222 Lyon St., Flint, Mich. Among | poeterhtaat a oa he yaar poms: ES oF eee 
; two ends by top and bottom pressure. The | the objects of the invention is to provide a sub- tific knowledge required therefor. 
a haracteristics of the amp is that the bite piston operating within the combustion cham We also have aasociates throughout the world, 
| d@) f the upper member on the surface of the| per to retain the same clean und free from whe neste in the prosecution of patent and trade- 
i i - t plate is beyond, or inward of the bite of the| carbon; to provide means to move the sub mark applications Sled in all countries foreign to 
L_ ower member on the under surface of the| piston longitudinally, and to impart a ro-| *he United States 
~- ——! plate tary movement to the same upon its upstroke ; MUNN & CO., Patent Attorneys 
: = rivy ATTACHING IMPLEMENT.—A. Yov-| to provide means whereby the sub-piston draws 233 Broadway, New York, N. Y. 
pra a mpossible for a letter peELMAN, 2257 8rd Ave., New York, N. Y. The] in the charge or mixture for the entire length Branch Offices: 625 F Street, Washington, D. C. 
ed fre he x, to provide an | object of the invention is to provide a hand/| of the cylinder, and completely expels the 801 Tower Bldg., Chicago, Il. 


e1 tton in proximity to the admis-| tool more especially designed for attaching| products of combustion from the cylinder. Hobart Bldg., San Francisco 
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Smash 


Smash! Jolt! Twist! Skid! to say nothing of the steady punish- 
ment of heavy loads, heavy roads and stiff grades. 





Every conceivable combination of radial load and thrust load 
must be overcome by the bearings of your truck. 


And on those bearings depends the continued satisfactory 
performance of the entire machine. 


Why be satisfied with anything short of the only type of 
bearing that will successfully meet every road test at points of 
hard service, and yet outlast the longest lived truck? 


THE TIMKEN ROLLER BEARING COMPANY, Canton, Ohio 


VY Timken Tapered Roller Bearings for Passenger Cars, Trucks, Y 
Tractors, Farm Implements, Machinery, and Industrial Appliances, 








STANDARD PRACTICE 


The use of Timken Tapered Roller 
Bearings at points of hard service) 
a .the great majority of motor-) 
chicles is procf of leadership estab- 
lished on the tapered principle of 
» Quality of manufacture, per- 
Mce on the road, and service to 
automotive industry, 


BEARINGS | 
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, Made in 16 de- 
grees of hard- 
ness graduating 
from 6B, softest, 
to 8 H, hardest. 


Pencil Reproduction of Van Dyke’s Painting; 
**A Man in Armor”’ 
Drawn with Van Dyke Penci!s 


\ TAN DYKE put such quality into his pic- 

tures that his fame must endure when his 
Quality in the same degree 
marks Eberhard Faber Pencils. Since 1849 
they have been instruments in creating Amer- 
ica’s great buildings, railroads and far-reach- 
ing highways. 


canvases are dust. 


They have helped make mo- 
The name Eberhard 
haber on a pencil means “‘perfection’’ to 
millions of users all over the world. ‘The 


VAN DYKE 


DRAWING PENCIL 


is seventy years of pencil experience ex- 
pressed in one accomplishment. Famous 
artists use Van Dyke Drawing Pencils be- 
cause of their uniformity and dependability. 
The same points of merit that make Van 
Dyke Drawing Pencils the choice of artists 
commend them in HB grade, to all for 
business uses. They are good, to the last 
half inch. Ask for them at your dealers or 
write us on your business stationery stating 
grade desired, and we will send you a 
sample. Address us at 87 Greenpoint 
Avenue, Brooklyn, New York. 


EBERHARD FABER 


Oldest Pencil Factory in America 


mentous documents. 


Factories—Brooklyn, N. Y., and Newark, N. J. 


Offices— New York, Chicago, Boston, San Francisco 


TRADE MARK 














record yet made, 
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Our Deepest Wells ! 
(Continued from page 214) 
the Lake bore is the deepest temperature 


It will be noticed that these readings | 
Show variations, which plainly indicate | 
that other circumstances than depth figure 
in determining the measure of local =“ 

| 





at any point below the earth’s surface. 
This emphasizes the importance of tak- 
ing temperatures with all possible exact- 
and it was to this end that the ex- 
pert of the U. S. Geological Survey de- 
vised his special apparatus. We are told 
authoritatively that in any of the three 


| deep wells here, which have been under 





consideration, the boiling point would be | 
a penetration of 10,000 feet. | 

No one now knows what is the source 
of the enormous quantity of heat stored 
away in the bowels of the earth. 
scientists believe it to be due to the dis- 
integration of radium in subterranean 
others argue that the earth is a 
cooling radiating heat developed 
during from the original 
nebula; while there are those who claim 
that chemical reactions are responsible. 
se this as it may, it may yet be of the 
utmost importance to us to evolve ways 
to draw upon this potential energy at 
will: and the study of the temperatures of | 
very deep wells, and the positive knowl 
edge obtained from these borings of the 
dip and the successive geological forma 
tious lying below our feet are calculated 
to help us to this end. 

In his work in this direction, Mr. Van 
Orstrand has used two types of temper- 
iture registering mediums—so called max- 
imum thermometers employing a mercury 
electrical ther- 
mometers wherein the deflection of the 
needle of a Wheatstone bridge indicated 


reached at 


Some 


rocks ; 


globe 


condensation 


column, and resistance 


the flow of current and, accordingly, the 
temperature of the element 
lowered into the well. The trouble with 
the mercury thermometer is the error 
that may be introduced by the instrument 
being jarred during the passage surface- 
ward, thus shakins down the column of 
mercury and leading to erroneous records 
when brought up. Again, the mercury 
thermometer has to be exposed for an 


resistance 


hour or so in order to obtain the desired 
result at the chosen depth. 

The electrical resistance thermometer, 
on the other hand, has all of its register- 


|ing apparatus above ground and it is| 


|} Van Orstrand’s field 








necessary to lower only the electric cir- 
cuit. Up to a depth of 3,000 feet, Mr. 
work has demon- | 
strated the superiority of the electrical | 
equipment. Perfect insulation is neces- 
sary, and petroleum ultimately dissolves | 
all of the usual insulating compounds. 
Therefore, beyond 4,500 feet this physical 
geologist would have recourse to two sets 
of three maximum thermometers—one set | 
having the mercury bulbs inverted so that | 
the mercury could not be jarred back into | 
the bulb by any blows transmitted to it | 
on the journey surfaceward. In this way | 
a check would be afforded which would | 
reduce to a considerable measure the like- | 
lihood of error. 


What About Our Commercial 
Aviation? 
(Continued from page 215) 
great distance separates the subject and 
his objective, present-day express service | 
often proves too slow. 

Aeronautical people all feel confident | 
that with the lessons learned from mill- | 
tary experience and with new safeguards | 
thrown around the airplane in its oper- | 
ation and maintenance, such a_ service | 
can be safely embarked on with our 
present-day knowledge and _ material. 
This must be proved by actual perform- 
ance rather than by statement, and so 
The airplane builders or those with the 
necessary knowledge, enthusiasm and 
capital who will come forth as commer- 
cial operators, must take the risk. In 
one way or another they must actually 
carry passengers. They must carry them 





| three 


| covering of a given distance. 
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on schedule, comfortably and without 
mishap, and for a reasonable period of 
time. Experimental human material is 
needed, then, in addition to the experi- 
mental carriers of it. Mr. Douglas be- 
lieves that there is plenty of such mate- 
rial in the adventurous, the curious and 
those whose extremity may be so great 
as to warrant the chance they are sure 
to believe they are taking at the time, 

Passenger-carrying aviation falls into 
classes of service, namely (1) 
scheduled regular service; (2) special 
taxi service; (3) tourist service. Of the 
three the first seems to hold the most 
promise of giving us our first real data 
on costs, maintenance and traffic. While 
it appears offhand to involve the risking 
of more capital than the last two, it need 
not preponderate greatly in this re 
spect and certainly will offer a more ac- 
curate count of the public pulse than the 
other methods. By scheduled service is 
meant the operation of one or more ma- 
chines flying between two or more points 
on a time schedule properly based on the 
safe speed of the plane, the altitude flown 
and the head winds likely to be encoun- 
tered. No such service has as yet heen 
actually started either here or abroad, 

In England various airplane firms have 
ready machines carrying from 10 to 40 
the French Farman carrying 
12 persons and the big Caudron machines 
are only waiting for military questions 
to be settled before opening up regular 
service between London and Paris and 
other European cities. England has big 
projects along these lines throughout her 
colonial imbued 
with the determination to realize them. 
In Italy, Caproni is building larger pas- 
senger planes than anyone, which it is 
said will be operated from the northern 
to the southern part of that country and 
even across the Mediterranean to the Af- 
rican possessions. 

Sut practically all of the American ef- 
forts in commercial aviation thus far 
have been along the lines of the taxi sys- 
tem. That is to say, at various leading 
resorts there are machines available for 
the public desirous of taking short jumps 
more for the sensation than for the actual 
In Wash- 
ington several machines and some of the 
best pilots in the service are ready at 
any time to carry high officers or officials 
on a joy ride or a quick official trip to 
other cities within a radius of 400 miles. 

Adventurous youth all over the land 
have gone into the aerial taxi business. 
Buying anywhere from one to a dozen 
planes, and renting or purchasing a suit- 
able piece of ground to serve as an air- 
drome, they soon have a thriving busi- 
ness. Persons come in droves on Sun- 
days and holidays to enjoy an air ride 
of from ten minutes to an hour, and 
gladly pay the fee of from $15 to $100. 
But all this is not benefiting commercial 
aviation, although it is fast eliminating 
that fear with which the general public 
viewed flying in the no distant past. Still, 
the scheduled regular service is the only 
form of commercial flying that can read- 
ily bring peacetime prosperity to our 
aviation industry. 

As for other forms of commercial avia- 


passengers ; 


possessions and seems 


| tion, so much has been said and written 


that it is pretty much of an old story. 
Airplanes have made out fairly well as 
mail carriers on relatively short runs; 
but in covering routes of 500 miles and 
upward, they have fallen down on their 
schedules. In fact, the Chicago-New 
York route was unsuccessful in the first 
trials, but this was due mainly to faulty 
machines for this long haul, ignorance on 
the part of the pilots of the country 
traversed and a rather hasty start with- 
out proper organization and equipment. 
Next spring this run will again be instt- 
tuted, and judging from the preparations 
being made and the machines that will 
then be available it should be as success 
ful as the New York-Washington run, 
(Continued on page 232) 
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OUR highest ideal of cigarette enjoyment 
begins the day you get acquainted with 
Camel Cigarettes. You smoke them with the 
utmost pleasure ! 


Camels win you so sincerely on their quality 
merits. Their expert blend of choice Turkish 
and choice Domestic tobaccos is so new, so 
smooth and so fascinating to your cigarette 
desires you’ll prefer it to either kind of to- 
bacco smoked straight! 


And, Camels are absolutely unique in so many 
other ways that appeal to the most fastidious 
smokers. They have a remarkable mildness, 
but that desirable “body” is all there! Again, 
Camels leave no unpleasant cigaretty after- 
taste nor unpleasant cigaretty odor! 


Camels flavor is so refreshing and the fragrance 
so unusual and likable that you are delighted 
that so much Satisfaction could be put into 
a cigarette. 


The real way to appreciate Camels best is to 
compare them puff-by-puff with any cigarette 
in the world at any price! 


R. J. Reynolds Tobacco Co., Winston-Salem, N. C 


WHY MAN— 


we made this 
cigarette for 


you! 





Camels are sold every- 
where in scientifically 
sealed packages of 20 
cigarettes for 20 cents; 
or ten packages (200 
cigarettes) in a glassine- 
paper-covered carton. 
We strongly recommend 
this carton for the home 
or office supply or when 
you travel. 
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Makin 
Daylight 
we 4 


Mes. ousewife 


Vacuum Cleaners, 
well 
abundant light and fresh air for 
fast, accurate production. 


HEN the Stecker Electric 
& Machine Co. built their 
new plant for making Eureka 


they were 
aware of the value of 


The little motors and blowers in 
Eureka Cleaners are required to 


j operate for months and years 


without attention, yet to be al- 


| ways ready to run. Accurately- 


fitted bearings and close gage 
limits, as well as good design, are 
as" necessary for such endurance. 


These qualities are easily main- 
tained under the favorable con- 


ditions afforded by 


Lupton 


Pivoted Factory Sash. 


We maintain a large Engineer- 
ing Department for the purpose 
of aiding purchasers of Lupton 
Sash Products to secure 100 per 


cent results. 


Ask for further 


information, naming the type 


of 


building in which you are 


especially interested. 


DAVID LUPTON’S SONS COMPANY 


Clearfield and Weikel Sts. 


Philadelphia, Pa. 


Specialists in daylighting and ventilat- 





ing equip t for maxi producti 
Stecker Electric & Mch. Co., 
Detroit, Mich Chicago New York Cleveland 
Detroit Pittsburgh Boston 


Messrs. Beckett & Akitt, Archi- 
tects 

Lupton Pivoted Factory Sash used 
throughout 








NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCHING DIES 
CIGHT AUTOMOBULE STAMPINGS 
KOWGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0 


The “‘BARNES”’ Pesilive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 
W. F. & Jno. Barnes Co. nt 
Established 1472 
1999 Ruby Street 


RADE 


Rockford, Illinois 


Canadian Manufacturers : 


The A. B. Ormsby Co., Ltd., Toronto 





“Today 2 
the Sash makes the Factory 
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BUNISOL BOILER PRESERVER]J 
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| Warranted without reserve, to remove boiler scale, 
prevent pitting and scale formation 
Pamphiet on request. Money back guarantee 
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What About Our Commercial 
Aviation? 
Continued from page 230) 

Then there is the cargo-carrying serv- 
ce. Here the airplane is at a serious dis- 
advantage, because cargo-carrying service 
by the usual methods of transportation 
is so very low in cost as compared with 
pussenger-carrying. Still, it "may be- 
and there have been instances of it al- 
ready—that a certain business will spring 
up for the rapid transportation of perish- 
able goods, replacement parts for dam- 
machinery, medical and = surgical 
materials, motion-picture films, newspa- 
pers and luxury articles. Where speed 
is the very quintescence of transportation, 
the airplane will have a very definite 
field—and a profitable one, since the 
rates will be gladly met by those look- 
ing for such service. 

Just a word about Assuming 
larger and faster land machines working 
to the limit of their capacity, it may be 
shown that passengers can be carried 
with a good profit at as low as 10 cent: 
per passenger-mile. 


costs: 


Gaging Screw Threads with a Beam 
of Light 
(Continued from page 215) 
projected on the chart at the other end 
of the apparatus. The space between the 
dotted lines represents the range varia- 


twill not be heard within. 
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That they are 
non-conductive and fireproof, cool in sum- 
mer and warm in winter, and the own- 


fers can watch anything in conflagration 


nearby without.an iota of fear for the 
loss of their dwellings. That they cost 
no more than wood—pwossibly even less— 
yet look and are as substantial as those 
of conerete or burned brick. 

Adobe as used at Walnut Park and 
here illustrated appears suited for the 
expression of a peculiar style of better- 
looking domestic architecture. These 
houses are Spanish Renaissance and 
Moorish, harmonious, pleasing. This ma- 
terial must be used simply, without the 
eye-offending gewgaws and = gingerbread 
encrustation that makes the pretentious 
modern bungalow more or less a night- 
mare to persons of taste; and therein 
lies its charm. Of the 200 homes each 
will have a distinct individuality. This 
undertaking holds out the prospect of a 
new era of building for both economy 
and beauty in America. 

There are houses at Walnut Park with 
as many as a dozen rooms, built about 
spacious patios, and the units including 
within the surrounding walls. 
The cost is from a few to many thousand 


gcarages 


| dollars each, and at least one soon is to 


tion in size that will be tolerated for a} 


certain grade of work. 


| thread shadows must come between these 


boundaries. The same space or zone is 
also the boundary for lead errors. A 
glance at the shadow 
erator exact conditions—a perfect “diag- 
nosis’—so that he knows just what kind 


of a fit will result from its use. 


| proves that it is, as a 


The inventor says that this system of 
gaging would everntually reject all lead 
errors in screws of minimum diameter, 
whereas the present system of gaging gen- 
erally permits a greater lead error in 
the smaller screw than is tolerated in the 
larger. He says that it will be possible 
to use this machine taking the full license 
of the present gaging system, but this 
step should not be permitted on account 
of its making the undependable 
screw. 

The shadowgraph of the average screw 
rule, of uneven 
profile and a ragged surface. When these 
elements are recognized, then an accept 
able product must be determined upon. 
Once the character of the work has been 


most 


Hence the screw | 


be occupied by a millionaire. As in other 
kinds of construction, almost any amount 
may be expended. There is special op- 
portunity for characterfiil and artistic 
interiors—arches, nooks, windowseats, 


|} massive mantels, and a general soft, ro- 


reveals to the op-| 


determined, a chart with boundaries that | 


fit the gaging requirements, is used. 


Mansions, of Mud 

Continued from page 218) 
strength of 400 pounds to the square inch. 
This enables him to dispense with the 


|} extremely thick walls of other days. 





Whereas the old Dons were satistied 
to plaster their walls with mud and pro- 
tect this with a coating of whitewash 
in which had been incorporated tallow 
and cactus juice while the lime slaked, 
the 1920 builder covers them with hard 
cement plaster to thoroughy anchor into 
the walls—generally three coats—and 
waterproof throughout with an all-min- 
eral compound evolved by himself and 


conceded by chemists to be virtually ever- | 


lasting. Doubtless there are other water- 
proofing processes which might answer. 
The whitewash of the pioneers was a fair 
waterproofing but temporary. It had to 
be applied every year or two. When 
moisture penetrated to the mud _ plaster- 
ing it came off. The adobe blocks, ex- 
posed to the elements, particularly rain, 
soon disintegrated as a rule, although 
some in the missions have defied the 
weather for decades. 

The builder makes these claims for the 
houses now under construction: That 
they are everlasting, meaning that the 
occupants never will know the annoyance 
nor expense of the usual repair bills. 





mantic atmosphere. Externally the build- 
ings lend themselves admirably to fasci- 
nating landscape departures—the better 
as the utmost simplicity is conserved. 
Among the most interesting of the resi- 
dences under way’ is an adobe-and-frame 
combination of a novel erder. This is a 
ten-room house of English style, set some- 
what apart from the others, and the first 
of its kind ever built so far as can be as- 
certained. The lower story is adobe and 
the second story and roof, now being fin- 
ished, boards and shingles. This is rather 
more an experiment than the all-adobe 
structures but there is no reason why it 
should not be as complete a success. Its 
appearance will be no different from that 
of a house of frame and concrete or plas- 
ter but it would be much more comforta- 
ble if the claims made for adobe hold 
Aside from this house all the adobe 
structures in Walnut Park have tile roofs. 


good. 


Battling with Snow and Ice in the 
Streets of New York 
(Continued jrom page 219) 

duce enough heat to do the job. There is 
no lack of temperature—that of course is 
simple; there is simply not enough heat. 
A fair sample of what happens to a prop- 
osition of this sort is seen in the fate of 
the flame-throwers, a legacy of the war, 
which were rushed to the metropolis un- 
der the impression that they would eat up 
the snow. They did—to the extent of eat- 
ing a neat round hole through the snow, 
a few inches in diameter, at the point 
where they were directed. Even a_ see- 
ond attempt to solve the problem along 
these lines went for naught. A device 
somewhat similar to the asphalt burner, 
and claimed to have been successfully 
used on the Canadian Pacific Railroad, 
was turned against the drifts. Again the 
effect was only a local one; and it was 
clear that to make any real impression 
there would have to be an absurd number 
of instruments, and an utterly impossible 
volume of fuel. 

Melting the snow in situ being aban- 
doned as a bad job, it becomes necessary 
to consider improved mechanical ways 
of removing it. One of ovr illustrations 
shows a machine modelled after the steam 
shovel. This did good work where the 
show was sufficiently deep to give it some- 
thing to bite into; but this was not al- 
Ways the case. Over a very considerable 
proportion of the city’s streets there was 


That they are soundproof, so that howl-| merely a foot or so of soft, slushy muck 


ing winds, rattling roofs or other noises 


or crusted snow or traftic-packed ice or 
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POWER BENDERS NEW "MODELS 
: c 1 operated to 
se Eee eee 
« N ask tat mae 
1-8 inch to 6 inches. 
\ American Pipe Bending 
~~ ». Machine Co. 
4 nufacturers 
“ 32 Pearl St., Boston, fesa U.S. A. 











- We Will Make It 


Anything in a 


from 


metal stamping or 
any metal and finished in at 
Waterbury, Conn. 


SOUTH BEND LATHES 

Established in 1906 Over 21,000 South Bend Lathes in use 

For the Machine 

and Repair Shop 
LOW IN PRICE 

18 in. to 24 in. swing 

Straight or Gap Beds 


Send for free catalog giv 
ing prices on entire line 


South Bend Lathe Works 
421 Madison St., 
South Bend, Ind, 
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WELL? avs“ WELL 
Own a machine of your own. Cash or easy 


terms. Many styles and sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 














EXPRESS SERVICE 


MASON’S NEW PAT. WHIP HOIST 


Comparative cost 40 foot lift: 
By elevator—5 men, 50 bales of wool per hour 
By Mason's Whip—3 men, 90 bales of wool per hour 
One rope hoists, lowers and holds the load 
Manufactured by VOLNEY W. ™?ey &CO., Ine. 
Providence, R, Ll, U.S.A 
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Weber Crank-Pin 


Re-Turning Tool 















No Filing 
No Offsetting 
No Jigs 


This Weber Tool } 
turns all pins abso- 
lutely round from |} 
one setting of 
Crank Shaft, on 
centers. A micro- 
meter dial enables ins 
on end ton ot pins to uniform size. The average time 
required for tresing up one pin is from 5 to 10 minutes. The 
‘pins can easily be finished in 80 minutes, and the entire 


The Weber Tool is guaranteed to turn crank- 
within as close limite of accuracy as any other known 4 
It will soon —e its cost in any Tractor or Automobile Re- 
Shop. assortment of cutting tools are furnis 
wise ee "the be gine as most of the popular automobiles, 











for Circular a 


SAWYER-WESER TOOL are. ‘co. 





353 S. Alameda St. Los Angeles, Cal. 
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| the 
| for 


| frozen material, 


intense 
| flowing mass reaches the sewer opening 


the surging tide 
| the store-keeper who had cleaned his gut- 
| ter out properly 
| watch it 
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a combination of these; the regular drift 
that could be attacked on the steam- 
shovel plan was rather the rarity. 

A better performance was given by the 
apparatus illustrated on our cover and at 
the lower left of this page. This ma- 
chine runs along, tracking on the ground 
already cleared and so free from dan- 
ger of stalling. The shovels at the front 
collect the snow, which is carried up the 
chute and deposited in the box-like recep- 
tacle at the rear. This holds ten cubic 
yards—a truck-load. When it is 
full, a truck draws up and at the throw 
of a lever receives the snow for hauling 
to the dump. Or if this is not convenient, 
machine will discharge the snow at 
side, just like the ordinary plow save 
the manner in which the trick is 
It is claimed for this machine that 
an exX- 
accumulation of solidly 
it can proceed through a 
from two to ten 


good 


done, 
unless its progress is retarded by 
traordinary 


snow-covered street at 


miles per hour and deliver the snow at 
the rate of 10 cubic yards per 30 seconds, 
j}and that it can do this with any fall of 
snow up to five feet. 

This machine was given a very suc- 
cessful trial, but it was not obtainable in 
sufficient numbers to make any real im- 
pression on the snow. In fact, the in- 
strument which did the most to free New 
| York, at least partly, from the bonds of 
the weather was one in whose favor little 
could be said except that it was to be 


had in any quantity to enable 
it to do the job. This was a stream of 
water from the ordinary fire hose. Turned 
on a drift, a shoveler’s pile, or the high 
ridge of snow thrown from the side-walk 
and left standing between the gutter and 
the single-track roadway broken through 
the middle of the street by the traffic, it 
demolishes the frozen mass in short order 
and washes it away down the grade. The 
melting effect obtained through this very 
broad contact of the snow and ice with 
water which is itself but little above the 
freezing point, is far greater than got 
through the very limited application of 
heat. sy the time the swiftly 


necessary 


at the end of the bloc 
enter and continue on its way to the out- 
let at the river front, without clogging 
the sewer as would be the case if large 
chunks of ice were dumped promiscu- 
ously into the manholes. Most of the 
down-town streets were finally freed this 
way—and in connection with the process 
there was one glorious retribution. As 
rushed toward the sewer, 


k, it is in shape to 


in the first place could 
with no thought save for the 
emancipation of traffic in prospect; but 
the tenants who had slacked in the cut- 
ting of the gutters, or who had ignored 
this business entirely, could be found 
knee-deep on their sidewalks, armed with 
brooms and shovels and ice-cutters, in a 
desperate attempt to provide a channel 
for the water and save their cellars from 
| flooding. 


Again the Steam Automobile 
(Continued from page 220) 

pletely surrounded by pipe coils. 
atomized fire, it is necessary 
long space for the proper burning of the 
fuel; but great difficulty has always been 
experienced in the breaking down of the 
refractory linings under this sort of a 


In an 
to have a 


fire. Again, it is necessary to complete 
combustion before the fire touches the 
boiler tubes, or sooting will occur. With 


the combustion chamber as shown in the 
drawing herewith, the fire cannot play on 
any coil, and the heat is gradually ab- 
sorbed over a large area; so no trouble 
is experienced in burning boiler coils or 
breaking down the refractory lining. 
Much trouble has always been encoun- 
tered in this sort of a propulsive system 
with the automatic control of tempera- 
ture and pressure. Numerous by-pass 
valves, all of which were delicate, unre- 
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Dream Come True? 
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The Emerson Course in It is Simple— 


Personal Efficiency It is Fascinating 
Hundreds of great corpora- but it is much too big a thing 
ions have learned how to get to be told about in one or even 
the maximum results from their a dozen pages, so we have pre- 
through Emerson’s pared a new book—a book of 


machinery 

help. Your machineryis energy inspiration—a book telling of 
ind brains, and in this Course, the experiences and training and 
he teaches you how to getevery- advice of men who have gotten 
thing possible out of them to the top. 


MAKING GOOD 
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Never was there a greater dé will show you how. It is made up 
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isan important position stories, guide-posts on the way to 
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] liable and sluggish in their action, have 
The pres- 
consists of a steam 
operates an electric switch 
motor. As the water and 


| been employed in this service. 
| ent 
gage which 

controlling a 
fuel pumps are driven by this motor, they 
are pumped in a definite quantitative re- 
lation to the needs of the engine. The 
length of time that the motor is on de- 
pends upon the demand for steam; under 
different conditions, the motor will be 
on anywhere from a third to all of the 


control system 


time. 

This has the advantage of locating all 
parts containing water right at the boiler. 
| Also, it is no longer necessary to use a 
, cushion in the water line to prevent ham- 
These cushions were usually spring- 
|} loaded pistons, which constantly broke 
their springs and required repacking. 
The safety valve is likewise eliminated in 
favor of a fuse in the motor circuit. 

In starting and stopping the motor, the 
steam gage operates a small switch which 
is set to open at 600 pounds pressure and 


mer. 


then to close again when the pressure 
has fallen to 500 pounds. This differen- 
tial action between the opening and clos- 
ing pressures is an 
and is brought about by a small magnet 
on the back of the steam gage, acting with 
a pin on the Bourdon tube of the gag 


absolute necessity, 


fashion the kerosene gage 
ion of the spark-plug cir 


In similar 


controls the act 


zero to 2 
pressure and that 
When the motor is running, the 
the delivery 
>) pounds, so the upper 


cuit, which is closed from 


pounds Open above 
igure. 
normal 
the fuel pump is 385 
limit of 25 pounds prevides for a sufli- 
| ciently early cutting off of the spark. 

In addition to the 
steam-temperature gauge is used in connec- 
tion with a second cut-out circuit. The 
normal temperature of the steam in oper- 
ation runs from 600 to 750 degrees Fah- 
renheit. The gage is set to cut off the 
fuel feed This switch 
seldom comes into action in the normal 
system, but affords a 


pressure on side of 


pressure cut-off, a 


at SOO degrees. 


working of the 


safety means to shut off the fire in the 
event that the water tank goes dry. It 


also acts as an automatic corrector of 
the fuel-water ratio, if this should by any 
means become upset. 

Like the average gas car, this system 
uses an electric motor, a storage battery 
and a dynamo. The dynamo furnishes all 
of the current to the motor direct when 
the latter is running. When it shuts off, 
due to steam pressure above 600 pounds, 
of the dynamo is auto- 
matically cut out, reducing the dynamo 
output to a current suitable for charg- 
ing the battery. Where the speed of the 
engine is nearly constant it is possible to 
eliminate the dynamo, motor and battery ; 
but it is then have hand 
starting devices, and a dry battery for 
ignition and for control of the small 
magnets that act on the suction valves of 
the pumps. The inventors feel that the 
motor and storage battery is the most 
direct and simple means of attending 10 
all this. 

A source of trouble on previous steam 
automotive systems has been in the water 
pumps. These were noisy; their valves 
were short-lived; they would get air- 
|} bound when the water in the tank was 
too hot; they required constant adjust- 
ment of stuffing boxes. The attack upon 
the first of these problems has been made 
by designing the valves so that they have 
small lift, and by the fact that regard- 
less of the car speed, the pump runs al- 
ways at the same speed. On the second 
count the inventors have tried to sccre 
by using the best of rust-proof metal for 
the valves. Air-binding is prevented by 
the practical absence of clearance space. 
Finally, no stuffing box is used at all; 
the entire pump is enclosed in a case and 
submerged in oil. Then the plunger is so 
designed that there is no side thrust on it, 
the alinement being perfect at all stages 
of the stroke. With the pump cylinder 
long and the bore absolutely round and 





the series field 


necessary to 








} not be 
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straight, the stuffing box can be omitted 
and there is still a minimum of friction 
between plunger and cylinder. 

The engine is of the semi-uniflow type, 
two-cylinder, double-acting, poppet-valve, 
The valves never need to be reground. 
Special care has been taken to have the 
metal ia the cylinders uniform in section, 
so that even when hot expansion is even, 

To avoid heating of the oil in the cam 
box, the latter, which carries the cam 
and tappets for operating the valves, is 
insulated from the cylinders. Different 
points of cut-off and reverse are obtained 
by shifting the cam, which is of a special 
shape permitting this ad lib. Low steam 
consumption is secured by short cut-off, 
tight valves, small clearance space, free 
exhaust, and the uniform section of the 
eylinder metal. Perfect alinement is 
again substituted for stuffing boxes on 
valve stems and piston rods. For pleas- 
ure-car use the inventors propose to 
mount the engine partly on the rear axle 
but mostly on the frame. For truck work 
they would mount the engine on the frame 
of the car, using a standard road axle. 
In the pleasure car, of course, drive shaft 
and universal joints are eliminated by 
the location of the engine with reference > 
to the driving axle. : 


Melting Brass Electrically 
Continued from page 221 

would require skillful manipulation could 
expected to withstand the rough 
service to which it would be put in foun- 
The rocking electric furnace 
has been very simple form 
capable of being applied to commercial 
practice, 

It has been found that 
production depends entirely upon the 
rate at which heat can be generated 
within the furnace safely; that is, with- 
out injury to the refractories or to the 
metal under treatment. The speed of 
production also depends somewhat upon 
the efficiency with which this heat is 
transferred to the brass. During the re- 
searches of Dr. Gillefft, it was found that 
the refractories used in the furnace cham- 
ber should not be exposed to a tempera- 
ture very much above the pouring tem- 
perature of the metal. If this were done 
2 minimum maintenance cost would re- 
sult. 

Rapid melting requires a great temper- 
ature difference between the source of 
heat and the metal. Therefore, it is de 
sirable to place the heat source in the 
furnace as close to the metal as practi- 
eal. There should be no obstacle in the 
form of a refractory wall between the 
metal and the source of heat. If such a 
wall is interposed between the metal and 
source of heat it will offer a very high 
thermal resistance which greatly reduces 
the general efficiency of the furnace. 

A good quality of metal depends large 
ly upon the ease and certainty with which 
the pouring temperature can be reached. 
The avoidance of impurities and a perfect 
mixture of the alloy are also factors 
which enter into the quality of the metal. 

The principal cost in melting copperg 
alloys which contain considerable per ™ 
centages of zine and lead is the great loss 
of metal by volatilization and oxidation. 
It has been found quite impossible to 
eliminate this process entirely, but, on the 
other hand, these effects have been re 
duced to a minimum by melting the metal 
in a tightly closed furnace chamber and 
in the presence of a neutral or reducing 
atmosphere. The fuel-heated furnace 
must be fed with a constant draught, 
which not only oxidizes the metal, but 
also carries away valuable metallic vap- 
ors as quickly as they are produced. This 
is where the electrically-heated furnace 
has its great advantage over the conveD- 
tional forms, The furnace chamber of 


dry work. 
reduced to 


the speed of 


the electrical device is entirely enclosed 
and the metallic vapors which are pro 
duced create a vapor pressure which tends 
to prevent further vaporization. 

, The rocking electric furnace heret®& 
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LEGAL NOTICES 


SPUUITIIILITIIT INUIT 


PATENTS. 


[* YOU HAVE AN INVENTION 
which you wish = patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 
SCIENTIFIC AMERICAN 


contains Patent Office Notes. Decisions of 
interest to inventors— and particulars of re- 
cently patented inventions. 


MUNN & CO., 
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Scientific American Monthly (established 
1876) one year . . $4.50 
Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 


American (established 1845) one 


$5.00 


Foreign Postage 
Scientific American 5 


$1.50 per year 
Scientific American Monthly 72« 
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per year ad- 


Canadian Postage 
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Scientific American Monthly 36c per year addi- 
tional, 





The combined subscription rates and rates to 
foreign countries, including Canada, will be 
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primarily of 
shell properly 


mentioned consists 
eylindrical steel 
|lined with refractories and mounted 
lupon ringed and rollers. The 
|furnace is so mounted as to per- 
mit it to be through an are from 
a few up to 200 degrees. The 
rocking motion is produced by an induc- 
tion which transmits its power 
through a reducing gear, properly mount- 
ed and immersed in oil, to the gear 
The action is entirely automatic, 
being controlled by a rsing switch 
which the desired an- 
gle of 
The source of heat in the rocking fur- 
an electric are. This is drawn 
between two graphite electrodes mounted 
axially in the furnace and meeting at 
the center. Hand wheels control the elec- 


fore 


rears 


rocked 


degrees 


motor 


case, 
motor 
reve 
give 


can be set to 


motion. 


hace 1s 


trodes and permit them to be regulated 
or entirely withdrawn from the furnace. 
While the furnace is being filled it is 
possible to withdraw the electrodes to a 
point where their ends will just clear the 
interior wall of the furnace. When oc 
cupying this position the furnace can be 
filled without fear of breaking the elec- 
trodes, 

When the furnace is filled the elec- 
trodes are brought into operating position 
and the are is started. The furnace is 
permitted to remain stationary during 
the first few minutes of the operation. 
|If it were rocked immediately, before 
the metal had an opportunity to soften, 


it would be sure to cause electrode break- 


age. As the metal softens the rocking 
motion of the furnace is started, first 
through a small angle, and this is grad- 
ually increased until the maximum mo- 
tion is obtained when the metal enters 
the superheating stage. As the furnace 


rocks to and fro the molten metal washes 
the inner linings to within a few 
of the charging door, at each oscillation 
which takes place every half minute. This 


inches 


washing of the chamber with the molten 
metal is extremely advantageous and | 
adds greatly to the efficiency of the fur 
nace. As the molten metal washes over 
the refractory walls all the superfluous 
heat which these walls may possess is 
given up to the metal and thereby put to 
useful work before it has a chance to 
penetrate the walls and escape into the 
atmosphere by radiation. 

When the metal is melted and the 


furnace is stationary, the metal is from 7 





to 10 ins. from the are. Due to the con- 
stant motion of the furnace the direct 
radiation from the are produces and 
maintains a constant temperature | 


throughout the whole mass and prevents | 
the surface from heating which would | 
result if the furnace allowed to re- | 
main stationary. 
After the metal under treatment has 
reached the pouring temperature the are 
is broken and the metal allowed to run 
out through a spout which is placed be 
neath the charging door. If it is 
sible to pour immediately it 
the proper heat, it may 
furnace without danger « 
as ho part of the furnace 
the metal. 
Due to the 
power input 


was 


impos- 
has reached 
held in the 
f overheating 
is hotter than 


be 





uniform 
load 


indirect arte a 


and a steady electric 


are maintained. It has been found very 
easy for the operator to judge from the 
kilowatt hour input how to adjust the | 
rocking of the furnace and the time 
when the metal is hot enough to pour. 
He knows just what condition his metal 
is in from his meter which tells the kilo- 
watt hours of heat put into the furnace. 

The power input of the furnace has} 
been found to be relatively large and its 
thermal efficiency is very high. At an 
average the metal is 10 inches from the 


are and the nearest refractory wall is 18 
inches from the are. The end walls are 
20 inches from the are. This arrange- 
ment makes possible a rapid heating 
without injury to the refractories. In 
using 2,000 lb. or short ton charges, the 


rocking furnace will produce 2,000 Ibs. 











“‘People are safer on railroads 


than in 


When Mark Twain said this, he paid a 
great tribute to American ingenuity and skill. 


When next you see a locomotive, look 
through the great mass of iron and steel into 
its heart. Think of the tremendous boiler 
pressure; the fire box, the steam chests and 
the strains, vibrations, stresses to which they 
are subjected as the locomotive thunders its 
way across the land in all weathers—hauling 
you and your goods in safety. 


Think, too, that one of the important ele- 
ments of this safety of life and property is the 
seldom-noticed, almost unthought-of screw- 
thread, that holds so many important—even 
vital—parts together. 


You could not have the railroad without 
the screw-thread. You could have built one 
locomotive with Jathe-cut threads—but to 
build /ocomotives in numbers sufficient to 
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One of the exclusive GTD thread cutting tools 


Our screw-threading specialists 
will give you the full benefit of 
our 47 years’ experience. As a 
preliminary step, send the cou- 
pon—or a letter under your per- 
sonal stgnature—for ‘Tools and 
Dividends,"’ a non-technical con- 
sideration of a technical subje 
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their own homes” 


count for much in our life and 
you must have die-cut threads 


commerce, 


It is merely chance that the development 
of the quantity production of locomotives has 
coincided with @TD's almost 50 years’ de 
velopment of production screw-threading 
with its constant and direct application to all 
machine building ? 


Without the experimental research which 
has made @TD threading tools standard, not 
only the locomotive, but the automobile, the 
marine engine, the typewriter, the tractor! 
the printing press and a host of kindred mech 
anisms might have remained but clumsy toys 


GTD today offers to manufacturers, engi- 
neers, purchasing agents and machinists who 
are conscious of a desire to examine screw 
thread production more 
and tangible service. 


definite 
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One thing you can depend 
upon—the meat supply 


Because no shortage has developed to attract your 
attention — you may not have noticed what an abun- 
dance and variety of meat there is on the daily 
market. 


The butcher is almost the only man who does not 
shake his head and murmur, “Sorry, ma’am, but 
we can't get deliveries on that.” 


How is it that Swift & Company can keep up such 
a service ? 


By having a smooth-working distributing organiza- 
tion that spreads over the country. 


And competition is so keen among packers that if 
we didn’t make timely deliveries, some one else 
would. 


An intense rivalry for markets keeps every packer’s 
organization “on its toes” to get meat products to 
the consumer in spite of difficulties and emergencies. 


And this same competition keeps Swift & Company 
selling at prices which yield a profit from all sources 
of only a fraction of a cent per pound; otherwise 
some one else would get our business. 


Swift & Company, U. S. A. 


Founded 1868 





A nation-wide organization owned by more than 30,000 shareholders 
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HAVE YOU AN IDEA TO PATENT? 


t confide your idea in any one before you 
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Sohne s Manual of Valuable Information 


Profit by the experiences of other inventors 
Hold on to your ideas--it may mean your 
nancial success 
This book answers — among other questions— 

What are the most successful inventions ! 

















How to apply for a patent! 

How to raise money to apply for a patent! 

How to protect your-elt! 
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The Design and Construction of Induction Coils 


By A. FREDERICK COLLINS 
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!of molten brass per hour. This capacity 

is much higher than that which is ob- 
tainable with an electric brass furnace } 
of the non-rocking type. 





| ing mill 





| should vibratioffS be set up. 
| hollow 


rugged 


the furnace 


Owing to the 
struction the 
is very high. 


simple and 
reliability of 


con- 


| 
| 


Its cylindrical form makes | 
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objective into the dish and accurate re 
sults can be obtained. This is also im- 
portant in the study of pond life in sam- 
water held in glass or porcelain 
dishes. d1t is claimed that not only can 
a greater wealth of detail be obtained 
with this illuminator than with 


ples of 


older 


|} types but that eye-strain is much reduced 


possible a very strong refractory struc- 
ture. The generation of heat is brought 
about without complicated parts and the | 


operating gears of the rocking 


are not exposed to high temperatures. 
The electric equipment is extremely sim- 
ple and is seldom a source of trouble. 


heat the metal 
wall the metal will 
heat after the current is turned 
This is not true with the rocking 
The heat input stops abruptly 
circuit is broken and it is pos- 
hold the metal within the fur- 
considerable length of time with- 
out danger of overheating. 
The thermal efficiency of 
type of electric furnace 


In furnaces which 
through a refractory 
absorb 
off. 
furnace. 
when the 
sible to 
nace a 


rocking 
found 


the 
has been 


furnace 





| was developed 


very much higher than that produced by 
furnaces of the indirect or direct are | 
type. In fact the efficiency compares | 
very favorably with that of the induc- 
tion furnace in which ¢he resistivity of 
the metal produces the heat. The high 


efficiency of the rocking furnace has 
found largely due to the oscillatory 
motion of the furnace by means of which 
approximately 4 the refractory lin- 
ing is washed by molten metal. The re- 
subjected to a 
and are 
very 


been 
n of 


factories are 
action 
u temperature 
metal, 

The number of kilowatt hours required 
per metal fluctuates greatly and 
depends upon the operating condition and 
the nature of the charge. A large roll- 
which operates its furnaces on 
a 16-hour day with 60-40 brass obtains 
a minimum consumption of 225 kilowatt 
hours per ton. This furnace has averaged 
224 kilowatt hours over a total of sev- 
eral hundred heats. An 8 to 10-hour op- 
eration with clean scrap and new mix- 
tures shows 250 kilowatt hours for yel- 
low and 275 kilowatt hours for red 
alloys. With a very dirty charge which 
includes oily or wet borings the energy 
consumptien -may reach as high as 300 


cooling therefore kept at 


close to that of the 


ton of 


brass 


kilowatt-hours per ton. 
The rocking furnace has been found 
able to handle dirty borings and scrap 


of practically any kind. It is also found 
possible to heat a charge consisting of 
dirty borings and grindings without open- 
ing the furnace after the process begins. 
This cannot be done with any other fur- 
nace without a high metal loss. 


Better Light for Microscopy 
(Continued from page 223) 
lamp itself can be had in either colorless 
or daylight blue glass. 

For low-power work the binocular mi- 
croscope is a tremendous advantage for 
it enables one to take advantage of bi- 
nocular vision and obtain a better impres- 
sion of relative distance and of relief in 
the object under examination. To illu- 
minate this object with the new lamp 
simply requires a spur which can be 
clamped to the stage of the microscope 
as shown in another figure; while a 
fourth illustrates a shutter which may 
be slipped under the lamp to cut off light 
from one-half the source should shadows 
prove desirable. It is often found that 
show more details when illumi- 
nated from one side. 

The various objectives, even including 
the high-power oil-immersion ebjective as 
well of the single- and double- 
objective binoculars, can be illuminated 
by this new lamp. Photographs may be 
taken in from 10 to 40 seconds, the long 
exposure offering no difficulty since the il 
luminator will move with the microscope 
Where deep 
objects such as steel test-dishes 
used in the enamel industry are to be 
photographed the lamp is lowered with the 


objects 


as those 


continuous | 





if not indeed eliminated because of the 
soft character of the light under discus- 


interference 
illuminators 


the 
vertical 


sion. Obviously 
encountered in 


rays 
are 


fabsent. The accompanying illustrations 
have been made with this new illumi- 
nator and indicate that microscopy has 
been provided with a new eye which 
should aid materially in producing much 


new research in 
microscopy. 


as the result of 
tant fields of 


impor- 


Firing Shell Into a Concrete Tank 

(Continued from page 224) 
with dummy fuses or plaquettes of shell 
mouth size; but that the larger plaquettes 
were unable to stand the force of the nor- 
mal blow, and where they did not strip 
off they canted and upset the mouth of 
the shell. 

In the course of these experiments it 
that the continual firing 
of the shell into the water butt at high 
pressures had a tendency to open up 
eracks and seams and cause a leakage in 
the tank, which proved a very serious ¢on- 
sideration, and which, in connection with 
the experiment where the shell was de- 
tonated in order to recover the fragments, 
seriously impaired the retaining walls of 
the tank. This action can be readily un- 


derstood by one who has seen the test 
and observed the churning up of the 
water at each discharge of the gun. The 


fragments of the detonated shell were re 
covered quickly and were entirely free 
from dirt and other foreign material. It 
was found that it was inexpedient to try 
larger shells than 75 mm. 

The proof officers whe observed the test 
ing tank very carefully were of the 
opinion that better conditions for shell 
test were met with when the shell are 
fired into sandy soil at somewhat near 
the maximum range. This gives excess 
pressures of shell in the gun, low veloci- 
ties of shell at recovery field, and actual 
conditions of shell firing imposed on the 
shell for upset or breaking. On sandy 
soil the speed and per cent of recovery 
of shell fired compares quite favorably 
with that of the water butt firings, and 
while more men or laborers were re- 
quired to recover the fragments in such 
a field, yet this is offset by the cost of 
filing the tank every so often. Accord- 
ingly it seemed to be the conclusion that 
an artificial tank of the size and type 
constructed was of questionable value; 
but, like other scientific experiments, neg- 
ative results are often as important as 
positive, and with the unique equipment 
illustrated enough was accomplished to 
show the limitations as well as the pos- 
sibilities of the method. 


Electron Tube Generator 


WING to saturation and rectification 

effects in three-electrode vacuum 
tubes, the currents which they deliver to 
any type of output circuit, when used as 
a generator, are heavily loaded with har- 
monics. Experimental results indicate 
that the frequency of the oscillating cur- 
rents generated is the natural frequency 
of the output circuit. Hence this circuit 
behaves as a filter in series with the 
tube and the direct current power sys- 
tem, and the useful output current is ap- 
proximately sinusoidal, whatever the dis- 
tortion of the tube currents, depending in 
amplitude solely upon the fundamental 
constituents of the tube currents. In 
Scientific Paper No. 355 the Bureau of 
Standards tells how general expressions 
are derived for the power and current 
output in terms of static characteristics 
of the generating tube, and are corrob- 
orated by experimental results obtained 
with a phrticular tube. 














